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Three parts to the cord — 3—You capitalize the acceptance of millions 
) Pp Pp ees 
* . es 1—The Plug; 2—The Conductor; and 3—The of users who have been presold on SAFE 
CORDITIS-a dangerous disease = . < ’ : : 
of electrical cords; the symp- Strain Relief or Connector. cords by Belden’s consistent national 
aoe -— vein en wire and Three distinct benefits for you— advertising. 
roken plugs. It causes severe = * is ~¢s nee ¥ . 
ssamaaiedl Eaimedinees cake coeteaek 1—Yousimplify your production problems—us Use the cord that gives you all three ad- 
nervous disorders among ually lowering over-all manufacturing costs. vantages—Specify Belden. 
electrical appliance users. 2— You maintain the good will of your dealers 
who have lost time and profits trying to Belden Manufacturing Company 
exterminate Corditis.* 4633 W. Van Buren St., Chicago, III. 
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Improvements in the Forged Steel Ball Bear- 
ing result from expensive and painstaking 
(; research in laboratories, on proving grounds 
and in the field. No wonder New Departure 


has pioneered so many new departures in 
millions 
yn SAFE 


on ball bearings! New Departure, Division of 
nationa 


hree ad General Motors, Bristol, Connecticut. 
ee au- 
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Car and bus seats that are luxurious in comfort and 
tops in style are traffic builders. Add light weight and 
long life, and operators’ profits are given a further boost. 


Alcoa 


helping to build seats having all these advantages. 


Aluminum mold 


permanent castings are 
Though light in weight, these parts are strong. The 
metal is homogeneous and sound. Surfaces are smooth, 
taking a fine finish. 

With Aleoa Aluminum permanent-mold and semi- 


-s TO USE 
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at Philadelphia. Pa., authorized July 20th, 1934, Vol. 26, No. 5 


ALCOA 


permanent-mold castings, dimensional tolerances are 
close. Usually, little finishing is required, so manufac- 
turing costs are less. 

Have you investigated the possibility of improving 
products and cutting costs by using Aluminum perma- 
nent mold castings? Alcoa engineers will gladly help 
you determine what parts are applicable to production 
by this process. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 


ALUMINUM WISELY 


Accepted under the Act of June 5, 1934 
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Gimbal ring for the Sperry Directional Gyro and the directional unit of the Gyropilot 


The low inertia and perfect balance of this “*cradle” 
help make the gyroscope sensitive to every twist 
and turn of the ship. The light weight, rigidity, high 
strength and sound, uniform metal required here 
are provided by an Aluminum Alloy press forging. 


The craftsmen who produce Alcoa Aluminum 


press and hammer forgings have devoted years of 


study to perfecting this science. Dies are con- 


structed so that metal is made to flow just right as 


iT 1S NEVER COSTLY TO USE 
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it takes shape. Maximum strength is developed in 
the direction of maximum stress. Forgings meet 
exacting specifications. 

Parts can be quite complicated, eliminating 
many finishing and assembly operations. They are 
held to close tolerances, frequently permitting 
their use without the expense of machining. 
ALUMINUM Company oF America, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM RIGHT 
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MANUAL STARTERS 
with Qutomatic Toggle 
WLLL 
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PUSH BUTTON 
STATIONS 
Vertical and 
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Built To ae REVERSING STARTERS 


Do a Job Ne > VET TIa TT 


MAGNETIC STARTERS\ “2gnetic 
for Industry 


with Three-Point Gall 
UT EILY fiction 
This new line of Colt Motor Controls has been designed for present day 
precision tools and equipment. You can write them into your specifications 
with absolute confidence that they will do a he-man’s job. Why not send 
for Bulletins 404, 501 and 504 shown at the right. They will furnish 
you with detailed data. 


COLT’S PATENT FIRE ARMS MFG. CO., Electrical Division, Hartford, Conn. eee, a fone 


OLT MOTOR Te 


Manual Motor Starters - Manual Reversing Starters - Manual 2-Speed Starters Magnetic Contactors 
Magnetic Motor Starters - Magnetic Reversing Contactors and Starters - Magnetic 2-Speed Starters - Combination Starters - Relays 
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the Modern Precision Plastic 
CY. . ' 
ran for Modern Bottling Machinery 


OJOU Many and ramified are the uses of INSUROK, the superior plastic, and nowhere is this 
more evident than in the manufacture of bottling equipment by the U. S. Bottlers Machin- 
ery Company. Here are produced an almost limitless variety of machines “designed to 
handle practically any problem in the filtering and filling of liquid, semi-liquid and semi- 


solid products, and the washing, draining, drying, conveying and closing of their containers.” 


* INSUROK was chosen by U. S. Bottlers because of its many superiorities and advantages. 
Special grades of corrosion-resisting INSUROK are used in geneva sprockets, rails, guides 
and other parts to insure long life and trouble-free performance; to effect operating econ- 


omies; to minimize noise, and to improve appearance of the equipment. ; 


Somewhere in your product or in 
your manufacturing processes is a 
use for INSUROK. Richardson 
engineers will be glad to cooperate 
with you in any way so that you, 
too, may enjoy INSUROK’s many 
profitable advantages. 








Illustration at left shows a rotary vacuum filler; center illustra- 
tion a rotary corker; while at right is shown a close view of 
INSUROK geneva sprockets, rails and guides. 
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RICHARDSON PRECISION PLASTHS--~ 


« Producers of INSUROK, Molded or Laminated Plastic: EBROK Battery Containers: RUB-TEX Molded Hard Rubber: RUB-EROK Hard Rubber Insulation: MICAROK Sheet Mica. 
i NOVEMBER 1940 7 
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THERE’S A DEPENDABLE G-E TAPE 
FOR EVERY KIND OF 


G-E Friction Tapes—3 Types 
G-E Varnished Cloth Tape 


G-E Oil-Packed Varnished 
Cloth Tape 


G-E Varnished Silk Tape 


G-E Mica Tape 





G-E Asbestos Tape 
G-E Rubber Tapes—6 Types 
G-E Cotton Tape 


G-E Armature Tape 





Thi 
G-E Webbings for 
; : fro: 
G-E Surgical Webbings 
onc 
G-E Stay-Bindings int 
wh 
The complete line of . . « The General Electric line alo 
high quality General 
El ic is full . 
dcucned ta aca cee of Tapes is truly COMPLETE! fro: 
General Electric Insulat- fi 
ing Materials Catalog. - 
If you would like a copy, 
write to Section M-0161, Po 
Appliance and Merchan- é e 
dise Department, Gen- RTE hile - 


eral Electric Company, a | 
Bridgeport, Connecticut. MATERIALS ve fac 


Ser, 
1/6 


GENERAL @ ELECTRIC 





ELECTRICAL MANUFACTURING 


There are thousands of good distance swimmers ... 
for every one who is truly great. When others quit 
from fatigue, the great one is just getting his ‘‘sec- 
ond wind.” Just so, the extra ‘‘power hours” built 
into Dumore motors lift them far above the field 
when precision and endurance qualities, not price 
alone, are prerequisites. Dumore applications range 


from powering foolproof aircraft controls to the 


finest of surgical devices. What are your exacting 


power requirements? The consultation of Dumore 
engineers is yours without obligation. Write for 


facts and the brochure, ‘Speaking of Endurance.” 


THE DUMORE COMPANY, Dept. 100-L RACINE, WIS. 


SPECIFICATIONS TYPE “EL’’ MOTOR 
Series Universal Motor; 0-60 cycles; H. P. range, 1/40- 
1/66; full-load speeds 200-3000 r. p. m.; amperes (115 V.) 
‘5; watts input, 62; duty, 30 minutes; temperature rise 
49°C; cooling, internal fan; bearings, composition bronze; 


motor housing, die-cast aluminum; weight 1 lb, 15 02. 
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FULLY PROTECTED 
AGAINST DIRT 
= 


Made to Standard Double-Row Widths 
WITH 100% GREATER GREASE CAPACITY 


EXTRA SMALL 
CLEARANCE 


LONG SEAL 
FLANGE 


GREASE- 
FILLED 
GROOVES 


A clean, well-lubricated bearing is practically 
wearless. Dirt, however, will relentlessly destroy 
it. KEEP DIRT OUT AND KEEP THE GREASE IN, 
and you are protected against noise, rejections, 
and premature wear. 


In the illustration herewith, note the five dis- 
tinctive features that exclude dirt from the ‘“‘CART- 
RIDGE”’ BALL BEARING. That minute clearance 
between the long seal flange and recessed inner 
ring is ALWAYS filled with grease. The grease 
grooves in the inner ring are so many added 
‘‘dams”’ against the entrance of dirt. 


Thus, without any additional closures, the in- 


TIGHT DIRT- 
AND LEAK- 
PROOF JOINT 


RECESSED 
INNER RING 
LABYRINTH 


tegral ‘“CARTRIDGE”’ seals KEEP THE DIRT OUT 
AND THE GREASE IN—regardless of the position 
of motor or unit. In assembling or disassembling 
in the shop, the ‘“‘CARTRIDGE’”’ BALL BEARING 
STAYS CLEAN because its internal parts are 
never exposed. 


Adopt the “CARTRIDGE” BALL BEARING as 
insurance against dirt and grease contamination, 
and against neglected lubrication. It eliminates 
numerous supplementary closure parts and ma- 
chining operations and variables, and speeds up 
production; and it has convenient regreasing and 
inspection features. 


Write for the Catalog. Let our engineers work with yours. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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...the ONLY motors with rotor windings 


centrifugally cast of COPPER! 


Fairbanks-Morse Motors with centrif- 
ugally cast rotor windings of solid cop- 
per are making history. That’s natural. 
Every industry that uses motors has 
long needed the thermal and electrical 
characteristics that only motors with 
one-piece rotor windings of solid cop- 
per can provide. Every motor manu- 
facturer has tried for years to build 
such a rotor. Many made centrifugally 
cast windings of OTHER metals—but 


NOT of copper. 


Then Fairbanks-Morse did it. It took 
time and money. But the result is worth 
the cost. Fairbanks-Morse now gives 
industry a better motor capable of 
standing up under certain conditions 
of severe service that no other motor 
could long endure. This motor reduces 
operating cost. It provides more years 
of trouble-free operation. It is worth 
investigating if you use motors. Write 
Fairbanks, Morse & Co., Dept. 25, 
600 So. Michigan Ave., Chicago, Ill. 
Branches and service stations through- 
out the United States and Canada. 


ny 


7854-EA40.158 





MOTORS 


RAILROAD EQUIPMENT 
WATER SYSTEMS 





DIESEL ENGINES ELECTRICAL MACHINERY 
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WASHERS -IRONERS 
FARM EQUIPMENT 


STOKERS 
PUL at aS 




















































































































































































































M&W COST-REDUCING FINISHES 









































MeW CODUR STOVE ENAMELS 
on Beauty ° Durability ° Economy 


M&W research is helping stove and range manufacturers increase 


the saleability of their products, and, at the same time, reduce 
their costs. Note these features of M&W Codur Stove Finishes: 


BEAUTY —The smooth, clean, glossy surfaces of M&W finished stoves catch 


the eye in any show room. Finishes in white, porcelain white, and colors 


are available. 


DURABILITY—M&W Codur Stove Finishes are resistant to marring, hot 
grease, and kerosene. White Codur Stove Enamels withstand 420°F. for 8 
hours without noticeable discoloration; special “high-heat” enamel with- 


stands 425°F. for 12 hours. 


ECONOMY —These enamels are quick baking—5 to 45 minutes, depending 


upon temperature and type of oven—and they are suitable for use in con- 


veyor ovens. 


Don’t hesitate to ask for full information or the advice of an M&W 


Finishing Engineer regarding your own finishing problems. 


Waa and Waldaltin Co. Niwatk-n. 9. 


Branch Offices and Warehouses 


1658 Carroll Ave 


GEWNEUEEEME PIONEERS IN PROTECTION 


, Chicago 1228 W. Pico Bivd., Los Angeles 








WRINKLE FINISHES GO 
MODERN 


Wrinkle finishes have always enjoyed 
great favor because they can be applied 
directly to rough metal surfaces. Until 
recently, however, they could be ob- 
tained only in dark colors. 

Now, M&W supplies a complete line of 
Duart Wrinkle Enamels in almost all col- 
ors, including white, brilliant light shades, 
soft pastels, transparent colors, and clear, 






thus greatly increasing the number of 
products on which these beautiful, eco- 
nomical finishes can be used. Especially 
attractive effects can be secured by ap- 
plying a coat of Metalustre over a base 
coat of Duart Wrinkle Enamel. 


METALUSTRE STILL A LEADER 


Metalustre, which gives a lustrous du- 
rable metallic finish in a single air-drying 
coat, became one of the most popular 
finishes in the metal working and novelty 


Advertisement 





field almost over night, when introduced 
a few years ago, and still retains its lead- 
ership. 


Its economy adapts it for finishing inex- 
pensive products, but its beauty is such 
that it is also used on better grades of 
household and office equipment. For a 
more durable metallic finish Codur Bak 
ing Metalustre Enamels are used. 


MAKE ZINC LOOK LIKE BRASS 


Platelustre is a brilliant, semi-transpar- 
ent finish which is designed for use on 
polished metals, such as zine or alumi- 
num, to make them resemble brass, cop- 
per, bronze, anodic or chemically treated 
aluminum and steel, and other colored 
metals. It also can be used to produce en- 
tirely new colorings. 


As Platelustre greatly extends the use- 
fulness of the cheaper “white” metals, it 
is being used by manufacturers of com- 
pacts, clocks, lighting fixtures, novelties, 
casket hardware, and other products 
where a brilliant colored metallic finish 
is desired. 


This finish is supplied for either air 
drying or baking. Baking Platelustre is 
very durable and will resist the action of 
cleaning operations and also nickel, chro- 
mium, and other plating baths. When 
applied sectionally, a wide variety of ef- 
fects can be secured. Two color finishes 
can be obtained by “relieving” opera- 
tions. 


Baking Platelustre can be applied to flat 
stock by roller coating and will with- 
stand forming and machining. 


A HIGH-SPEED GRAINING 
SCHEDULE 


For base coat, use A.D. Durad Speed 
Primer, which dries out of dust in 5 min- 
utes and is ready to receive the graining 
ink in 1 hour. Apply grain. Baking can be 
eliminated if clear M&W lacquer is used 
for the top coat. For a more durable fin- 
ish, use clear Codur Baking Lacquer for 
the top coat, and bake 30 minutes at 275 
degrees F. 


INFORMATION ON REQUEST 


Full information on any of the products 
will be sent on request. Or, if you desire, 
an M&W Finishing Engineer, who is 
thoroughly experienced in all phases of 
industrial finishing, will call and assist 
you in solving your finishing problems. 


MAAS & WALDSTEIN COMPANY 
438 Riverside Avenue, Newark, N. J 
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Kimpak 
CREPE WADDING | 
protects your product 


dresses your package 








The popular Zenith Chairside Model Radio is 
protected in transit by KIMPAK Crepe Wadding. 


@ Why risk disappointing your customers with merch- glassware, dainty lamps, bric-a-brac and sensitive radio 
andise damaged in transit? For your protection, and tubes. And since KIMPAK absorbs 16 times its own 
their good will, pack with KIMPAK* and guard the fac- weight in moisture, it more than meets government 
tory-freshness of your product against possible damage in _ postal regulations regarding shipment of liquids. 
transit. Manufactured and shipped to all parts of the nation 
Soft, yet resilient, KIMPAK acts as a shock absorber for by Kimberly-Clark Corporation, KIMPAK is a product 
your product in transit—guards against breakage, scratches, of uniformly high quality and dependability. Mail the 
“press marking” and surface “burning”. What's more, coupon today and receive further information and 
the clean, snowy-white appearance of KIMPAK helps to _ samples for testing. 


dress up your package and give it far more 


FREE! 1940 PORTFOLIO OF KIMPAK 


KIMBERLY-CLARK CORPORATION, Neenah, Wisconsin 
Address nearest sales office: 8 S. Michigan Avenue, Chicago, 
122 E. 42nd St., New York City; 510 W. 6th St., Los Angeles 


Please send us the 1940 Portfolio of KIMPAK. E M-1 


sales appeal. 

KIMPAK comes in rolls, sheets and pads 
of various thicknesses and sizes which can 
be applied quickly and easily, without fuss, 


muss or waste. It can be used for packing tiie. 2 SS el ee 





nearly every type of product — from heavy 
™ : a Address Ee — eo eee 
ranges, refrigerators and furniture to fragile 
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Reg. U. S. Pat. Off. and Foreign Countries 
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with 42 years 


OF DEVELOP ENT 
BEHIND IT . sy 


THese X-ray pictures show the highly-refined TIMKEN —_/ 
Bearing of today—with all of the vitally important improvements ~ 
that have been made since Timken introduced the first TIMKEN 
Bearing 42 years ago. Such improvements as positive roller 
alignment through wide-area contact of roller ends with the un- 
dercut rib of the cone; the one-piece multiple-perforated cage 
which assures dead-accurate spacing of the rollers around the 
periphery of the bearing; TIMKEN Electric Furnace Alloy Steel Manufacturers of TIMKEN Tapered Roller Bearings 


. ae f tomobiles, tor trucks, rail 
for supreme strength and endurance; and TIMKEN Bearing finish ieiniaeilas poe all kinds of Sieaiale chadiens 


—the finest finish known to modern bearing science. TIMKEN Alloy Steels and Carbon and Alloy Seam- 
less Tubing; and TIMKEN Rock Bits. 





The consummation of these improvements has resulted in the high- 


est quality and most efficient tapered. roller bearings ever pro- 

duced—with performance that is correspondingly outstanding; all ‘ IMKEN 
designated by the trade-mark "TIMKEN" stamped on the cone 

and cup of every TIMKEN Bearing. 


It will pay you well to make sure that every piece of machinery TAPERED ROLLER BEARINGS 


you buy is Timken Bearing Equipped. 





THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Facts you need to know about 
small SYNCHRONOUS MOTORS 








Number Four of a series 
on “How to Select a Small 
Motor for your Machine’’ 


Synchronous motors are generally 
employed for driving apparatus 
whose speed must be accurately 
maintained. They are widely used 
in large clocks, X-ray timers, record- 
ing instruments, and sound cameras. 
Principle of Operation 

Like most a-c motors, the syn- 
chronous motor employs a squirrel- 
cage rotor and a distributed stator. 
It starts as an induction motor but 
has a salient-pole rotor, which pulls 
the motor into step as it nears syn- 
chronous speed. 

Synchronous motors are available 
with three types of windings: split- 
phase, capacitor, and polyphase. The 
split-phase synchronous motor is pro- 
vided with windings similar to the 
split- phase induction motor. A cut- 
out disconnects the starting winding 
when the motor approaches syn- 
chronous speed. Because of its low 
cost, high starting torque, and rela- 
tively high efficiency, this is the 
most commonly used single-phase 
S\ nchronous motor. 

The capacitor synchronous motor 
is a single-phase induction motor 
with a capacitor to provide starting 
torque. As the capacitor motor has 
no centrifugal cutout, it is extremely 
reliable, quiet in operation, and com- 
paratively free from vibration. 

The three-phase synchronous 
motor is usually preferred where 
three-phase current is available. It 
has a higher starting torque and a 
lower starting current than single- 
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Line seal 
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THREE PHASE 


lhree popular ty pes of synchronous motors 


phase synchronous motors. It re- 
quires no centrifugal cutout switch. 
Characteristics 

The predominant characteristic of 
all synchronous motors is their ab- 
solutely constant speed. This speed 
is determined by the frequency of 
the power supply and will be main- 
tained at all loads within the range 
of the motor. 

Synchronous motors have a fairly 
good starting torque. This varies 
with the position of the rotor. For 
certain positions, the motor will de- 
velop a very high torque. Their 
rating should, therefore, be based 
upon their minimum starting torque. 

Synchronous motors vibrate more 
than non-synchronous a-c motors. 
As the cause of this vibration is 
electrical, it is present even though 
the rotor is both statically and dy- 
namically balanced. 

Bodine Synchronous Motors 

Bodine synchronous motors are 
available in split-phase, capacitor, 
and polyphase types, in capacities 
ranging from | ‘2000 to1/5 hp. These 
motors run at 1800 rpm on 60 cycles. 
Also with speed reducers. Modifica- 
tions can be provided to order. Write 
for Bulletin 2025. 


Bodine synchronous motors can be supplied with SPEED REDUCERS 


BODINE ELECTRIC COMPANY ¢ 2256 W. OHIO ST., CHICAGO 
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Cut-away view ofa 
Bodine synchro- 
nous motor with 
centrifugal cutout. 


BODINE BUILDS MOTORS 
OF EVERY KIND 


Bodine offers you more standard 
types of fractional horsepower motors 
than any other manufacturer. In addi- 
tion toa fullline ofsynchronous motors, 
Bodine makes split-phase, capacitor, 
shaded pole, and polyphase induction 
a-c motors; shunt and compound d-c 
motors; and series universal motors. 
These may be provided with built-in 
speed reducers, governors, thermal- 
protectors, special mountings, and 
many other features. These motors 
are reliable, smooth-running, quiet, 
and efficient. 


Over 3000 Types + 1/2000 to 1/6 Hp 


Bodine has 
a mofor fo fit 
any machine! 
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MACALLEN 
PRECISION 


There isn’t any substitute at any price for mica—anything else just 
“isn’t there”. Mica has to be processed—shaped, formed and made 
usable—it is still mica. Adapting it to use requires experience, facili- 
ties and technical knowledge. The Macallen Company supplies mica 
in shape for your use—the right shape, held to precision measurement 
—uniform and dependable. Saves time in assembly, saves labor cost 
in handling, assures prompt deliveries and reliable engineering co- 
operation. Write Macallen in front of the word mica in your specifica- 


tions—say Macallen mica. 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 


COMPRESSED SHEET ; MICA PAPER, CLOTH, TAPE : HEATER PLATE 2 COMPRESSED SHEET TUBING 


COMMUTATOR INSULATION ; COMPRESSED SHEET WASHERS 4 INSULATING JOINTS AND CANOPY 
INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 
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in Electrical Resistance 


...HIGH 


in Resistance to Failure 


from Arcing 


Why Westinghouse selects 
Nickel for contacts in type 


AB De-Ion Circuit Breakers 


HIS metal does double duty. 
Under arcing conditions Nickel 
exhibits unusual characteristics, 
offers two advantages possessed by 
few other metals or alloys: A good 
conductor, it also has arc resistance. 
This dual advantage of Nickel, 
however, is not the only reason why 
Westinghouse selects it for the type 
AB De-Ion Circuit Breaker and 
other applications. A strong, rust- 
less metal with the correct electrical 
properties, Nickel offers these addi- 


tional advantages: 


wy 


. Fairly high melting point. 


. Non-sticking properties in right 
eT Umm tele 


lah MIs: 


Mga -tXo(Tu mace lll ime al 
tion of arcing. 


5. Structural strength. 


. Resistance to corrosion. 
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In Type AB De-Ion Circuit Breakers made by Westinghouse Electric & Manufacturing 
Company, Nickel is used for the dual function of carrying current and serving as arcing 
terminals for contacts (shown above) and arc runners. 


Just as Nickel is exceptionally good for contacts, so 
other Nickel-base alloys are well suited for other elec- 
trical applications. Write for “Tremendous Trifles”. . . 
a 16-page booklet giving many examples of how leading 
manufacturers are profiting through use of the Nickel- 
base alloys. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N.Y. 


NICKEL 










You Need This Catalog 





NATION-WIDE 
SERVICE THROUGH 

253 SELECTED 
DISTRIBUTORS 


Precision Products_ 
For Your Industrial Electronic Requirements — 


























Your engineering and designing departments should know that this Mallory Cata- 
log is available. It is a handy reference for electronic parts—and especially may 
save hours of inquiry and long correspondence delays. 


It may be a replacement needed for plant equipment. 


—Or it may be a specified part for test or experimental work 
in your engineering laboratory. 


—Or it may be a part that will become a fundamental of some 
product you plan to put into production. 


Mallory manufactures a complete line of approved precision products that have 
innumerable applications in the aeronautical, automotive, electrical, geophysical, 
radio and industrial fields. [t would be impossible to enumerate these products 
here but they are ready for reference when you have the Mallory Catalog at 
your elbow. 

Speedy service awaits you. Mallory’s organization of 253 selected distributors is 
well equipped to supply your needs. Each distributor is a leader in his community, 
maintains adequate warehouse stocks and has a staff well trained to serve you. 


Write today for the Mallory Catalog of Approved 
Precision Products. It will be sent promptly, along 
with the address of the distributor nearest you. 


P.R. MALLORY & CO. inc. 
A Ei 4 @) < P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA ¢ Cable Address — PELMALLO 


Serves the Aeronautical, Automotive, Electrical, Geophysical, Radio and 





Industrial Fields with . . . Electrical Contacts, Welding Electrodes, Non- 
re ye 
Ferrous Alloys and Bi-Metals...Rectifiers, Dry Electrolytic Capacitors, F.P.(Fabricated Plate) Capacitors, Vibrators, Vitreous 
| 

| 


Resistors, Potentiometers, Rheostats, Rotary Switches, Single and Multiple Push Button Switches, Electronic Hardware. 
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TEN-POINT METAL 
OF A THOUSAND 
USES 





























| A TIN-FREE, HIGH-STRENGTH, COPPER-SILICON ALLOY 
e With an Outstanding Record of Dependable Performance 


Here is a metal that represents true economy. Moderate in price, readily adaptable to a vast 
number of industrial needs, Everdur is a decidedly economical metal to use. Because of this, it has 
won an enviable position in practically every field of engineering and manufacture. 


Everdur was developed for engineering uses requiring a metal with a tensile 
strength comparable to that of steel, and the corrosion resistance of copper. 


It is a strong, tough, workable and durable metal and can be cast, machined, 
drawn, rolled, spun, stamped and forged. 


Its high endurance limit makes it exceptionally valuable for many applications 
involving excessive vibration. 


Strong, tough, dense welds can be made readily by the usual welding methods 
—oxy-acetylene torch, carbon or metallic arc, or resistance welding. 


For screw machine and turret lathe production, free-cutting rods in conventional 
shapes are available from stock. 


Tin-free, high-strength castings can be made from Everdur Ingots with regular 
brass and bronze foundry equipment. 


Its non-magnetic property overcomes the handicaps imposed by stray magnetic 
fields in the manufacture of some types of electrical equipment. 


Everdur holds a fifteen-year record of dependable performance on tasks where 
other metals failed in a relatively short period. 


This non-rust, trade-marked, Anaconda Alloy is produced in four standard com- 
positions, and in all standard commercial forms. 


Considering its many desirable properties, Everdur has rightfully been called 
a “Premium Metal at a Moderate Price”. 





MALLO 
; Review the partial list of its applications on the following pages, then 
vs — let our Technical Department help you to determine where Everdur can 
annie do a better, more dependable job—for less money in the long run. 
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All these commercial forms—and more 


make possible economical assembly of 
ALL-EVERDUR engineering structures 


Everdur Metal is produced by The American Brass Company 
in the form of Sheets, Strips, Plates, Wire, Rods, Bars, Shafts, 
Tubes, Shells, Pipe, Hot Pressed Parts, Drawn Shapes, Angles 


Everdur Metal is regularly furnished in 
these four principal compositions. 


Copper Silicon Manganese Leed 
and Channels, Casting Ingots and Special Products. It is also %o % to 
Everdur 1010 95.80 3.10 1.10 


Everdur 1015 98.25 1.50 .25 
Everdur 1012 95.60 3.00 1.00 .40 
Everdur 1000* 94.90 4.00 1.10 


...and a Special Service “on. 


fabricated into many finished forms which can be obtained 


from leading manufacturers. 


Service Engineers of The American Brass Company application, and the correct procedure for its 
are prepared to cooperate in the solution of special fabrication. Your inquiries will receive the close 
metal problems. Their practical experience in many attention of trained, experienced production and 
branches of the metal industry frequently enables technical staffs. This service is maintained for your 
them to determine the one best metal for a specific convenience and its use entails no obligation. 


AngenvA THE AMERICAN BRASS COMPANY 


j 
nw General Offices: Waterbury, Connecticut ° Subsidiary of Anaconda Copper Mining Company 
MANUFACTURING PLANTS—Ansonia, Conn. ¢* Buffalo,N.Y. * Detroit, Mich. © Kenosha, Wis. ¢* Torrington, Conn. °*® Waterbury, Conn. 


OFFICES AND AGENCIES—Atlanta, Ga. * Boston, Mass. * Buffalo,N. Y. * Chicago, Ill. * Cincinnati, Ohio * Cleveland, Ohio * Denver, Colo 

Detroit, Mich. * Houston, Texas * Kenosha, Wis. * Los Angeles, Calif. * Milwaukee, Wis. * Minneapolis, Minn. * Newark, N. J. ® New York, N. Y 

Philadelphia, Pa. © Pittsburgh, Pa. * Providence, R. |. * Rochester, N. Y. * St. Louis, Mo. * San Francisco, Calif. © Seattle, Wash. © Syracuse, N. Y 
Washington, D.C. © Waterbury, Conn. 


WAREHOUSES: Chicago, Ill. * Cleveland, Ohio * Milwaukee, Wis. © Philadelphia, Pa. * Providence, R. |. 


IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 
Montreal Office: 939 Dominion Square Building 


IN NATIONAL DEFENSE 
IS COORDINATED BY 


LUEPRINTS 


When unusual demands are put upon many indus- 
tries working toward a common goal, each one has 
to gear its production to the next. There can be no 
weak links or the finished product will be delayed. 


Now, in this National emergency, with so many spe- 
cialized products on order, there are thousands of 
new designs and redesigns which must be drawn out 
in the drafting room and transmitted to the shop. Blue- 
prints are the simplest and most satisfactory method 
of reproducing these engineering drawings. 


The C. F. Pease Company—for 30 years the leader 
in the Blueprinting Industry — has upped its produc- 
tion of Quality Blueprinting Machines by operating 
night shifts in its new, modern plant. Additional space 
is being planned and new improvements are con- 
stantly being built into every machine, in an effort 


to strengthen the reproduction link in the Defense 
Program. 


The Pease Company is proud to be a part of the 
great National plan to maintain Peace, and toward 
this end will continue to furnish the finest Blueprinting 
Equipment available. 


THE CC. F. PEASE COMPAR @ 


2613 West Irving Park Road ° 


Chicago, Illinois 
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RIGHT for the Big Jobs 
and RIGHT for the Small 


LATH'! 

e This great transformer is an example of a : = — machin 
big job done with Armco Electrical sheets. And <i = a ; . new 1n 
thousands of lesser transformers and fractional rn ; _ a ye 
horse-power motors are examples of the small a : : aati 
jobs. All add up to low-cost manufacturing and 
efficient operation, because ARMCO sheets meet 
the most exacting requirements. 

Their excellent uniformity in flatness, gage and 
electrical properties offer designers every assur- 
ance of top magnetic performance regardless of 
the job. This saves time and money in planning 
and production, and keeps manufacturing losses 
under control. 

The many desirable qualities of Armco Elec- 
trical Sheets—low core loss, high space factor, 
permeability and ductility among others—have 
been patiently developed by years of persistent ; ; CoE BALAI 
research. And since all of ArMco’s electrical e ne engine 
manufacturing operations are concentrated in ; <a this mi 
one plant, you are assured of consistent quality & » J J ms Pp 
and on-time deliveries. < 4 , = 

Whether you make giant transformers or frac- : : ee 
tional horse-power motors — or anything in 
between—we can supply the one right electrical 
grade to meet your needs, Just put your magnetic 
problem up to our experienced electro-metallur- 
gical engineers. Their cooperation will go a long 
way toward helping you produce better products 

at a better profit! The American Rolling Mill 
Company, 2431 Curtis Street, Middletown, Ohio. 


* * * c 
: ia 
Because this 5,000 KVA transformer represented a ei “4 mes 
large investment the engineers took no chances. They 3 ch SANF 
used Armco Electrical sheets for peak magnetic per- —_— ; a cessin 
formance. Notice the exceptional evenness and flatness - a ae : ce Sanfor 
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of the core laminations in the top picture. ‘ 2 ating 
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RELIANCE AN ALL-ELECTRIC 
ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 


SPEED RANGES UP TO 12 TO 1 
SIZES 1 TO 15 HP. 






1. REMOTE CONTROL —. 

Starting, stopping ‘i feo va 
and speed changing 

are controlled from 
any point to which a 
wire can be run. 


2. A SPACE-SAVER 


Power is applied 
where you want it 
without an interven- 
ing speed-changing 
device. 


3. FROM A-C.SUPPLY 


The advantages of 
this drive are now 
made possible at a 
new low price by the 
packaged’ V*S 
Speed Control Unit, 
connected by three 
wires to the 3-phase ALSO—Quick stopping, speed setting, 
a-c. power circuit; it reversing, safe speeds for threading 
can be mounted any- and inching, ample starting torque for 
where. all conditions. Write for Bulletin 307. 
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LATHE: A lathe builder gives TEST BENCH: Air transport com- 
machine-tool users something really panies use test benches like this to 
new in this machine designed to put pumps, magnetos, and gener- 
make full use of the advantages ators through rigorous tests. Speeds 
offered by the Reliance V*S Drive. range from 100 to 4200 rpm. 












































RADIAL DRILL: The 
buyer of this radial drill 
gets all the desirable 
features of 
an easily-con- 
trolled ad- 
justable-speed 
drive because 
the builder 
equipped it 
7 = with a 714 hp. 
WINDER: A manufacturer of V*S Drive. 
engine builder uses a V*S Driveon winders uses a 744 hp. 1150/148 »> 
this machine designed for balanc- rpm. drive. Gets a low speed for 
ing propellers. A turn of a handle threading and a top speed for the 
gives smooth changes in speed highest rate at which the roll can 
over a wide range. be wound. 





:  _- 2 wo WAXING MACHINE: A waxing machine manu- 
SA 7% facturer added buying appeal to his machine 
NFORIZER: Makers of pro- by using a 15 hp. 1750/218 rpm. V*S Drive. A fibreboard plant uses a 15 hp. 


cessing equipment such as this way; . . : ; 

: axing is done at higher speeds; smooth / / - 
Sanforizer use the V*S Drive be- ssneiadaiies eliminates : er aids hie ov a —— 
cause it provides the desired oper- Pap . ing machine. 


LAMINATING MACHINE: 


ating speeds to suit a variety of 


materials. Also because it’s easy RELIANCE ELECTRIC & ENGINEERING COMPANY 


to control starting, stopping and 
peed changing at points remote 1081 IVANHOE ROAD @ CLEVELAND, OHIO 


from the driving units. 
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that SAVE... 






SELF-CONTAINED 
HIGHLY LUSTROUS 








EXCEPTIONAL 
LIGHT WEIGHT 


INHERENT 


COMPLETELY FABRICATED from Bakelite Polystyrene 
by the rapid injection molding process, these 
toggles for Bryant Electric Company not only are 
produced more economically, but from the con- 
sumers’ viewpoint are far superior to those made 
from other materials. 

Manufacturing is Faster and Simpler, for each opera- 
tion of the molding press produces a unit of twelve 
complete and accurately-formed toggles that are 
ready for assembly after being removed from the 
sprues. Finishing operations are held to a mini- 
mum since color is self-contained and exceptionally 
high gloss is acquired in the molding process. 

Customer -Satisfaction is Assured because colors 
are richer and retain their lustrous depth despite 
constant handling or cleaning. Unlike metal, for in- 
stance, these Bakelite Polystyrene toggles are al- 
ways pleasant to the touch. Furthermore, they 
provide ‘‘dead-front”’ insulation against static dis- 
charges. 


Besides these valuable features, Bakelite Poly- 


PERMANENTLY ACCURATE 
FABRICATION DIMENSIONS 
IN 12-GANG UNITS 


HIGH-DIELECTRIC 


that SELL... 






ENDURING RICH 
COLORS 








WEAR-RESISTANT 
GLOSSY FINISH 





SMOOTH, EASILY-CLEANED 
SURFACES 


—gained by speed-molding Toggles of Bakelite Polystyrene 


styrene is unusually light in weight. Its low specific 
gravity, as compared with other types of plastics, 
results in a greater number of molded pieces per 
pound of material, providing important savings 
in manufacturing costs. Dimensionally-stable, too, 
and resistant to moisture, this high-dielectric mold- 
ing material offers many opportunities for the im- 
provement of electrical devices and appliances. 

Learn more about Bakelite Polystyrene and the 
complete range of opaque, translucent and trans- 
parent colors available, by writing Bakelite Plastics 
Headquarters today. 

BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


3 


30 EAST 42nd STREET, NEW YORK 


BAKELITE 


‘TRACE wanna” 
The word “Bokelite” ond the RB Symbol ore registered wade-morks 
identitying products oo of Bokelte Corporation 


PLASTICS HEADQUARTERS 





PLEASANT 
TO THE TOUCH 


STATIC-SHOCK 
PROTECTION 
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“Let's make sure we are using the 


Right Steel!’ 


“We can’t afford to take any chances on this job. 


Any production grief is going to eat up the profits. 
The design looks OK, but we ought to be sure 


about the laminations before we start. Let’s talk 


it over with a Carnegie-Illinois sheet specialist. 


Remember the help he gave us last time.” 


“THAT'S typical of plant mana- 

gers who have learned to take 
advantage of the services of the Car- 
negie-I]linois electrical sheet special- 
ists. These men are trained to know 
which sheet will give the best per- 
formance, the right electrical proper- 
ties—to specify the proper grade and 
most economical sheet size to use. 


They are familiar with such prob- 
lems as annealing and core plating. 
On the job day and night, they will 
stay with you until your trouble is 
licked. And because of their broad 
experience with the production of 
electrical equipment they are often 
able to help you in other ways. 

Why not call in the man from Car- 





negie-Illinois? Problems arising from 
the use of electrical sheets should be 
his worry, not yours. Let him work 
your problem out right in your own 
plant. It won’t cost a cent, and may 
save you a lot of money and produc- 
tion grief. 

Make sure you have specified the 
right steel for your latest design. 


US'S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 






Columbia Steel Company 


Pittsburgh and Chicago 








San Francisco, Pacific 





United States Steel Export Company, New York 


Coast Distributors 





UNITED STATES STEEL 
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Ever Husk C 
Black Walnut? 


Bet you did—when you were a kid—if you knew where there 
was a walnut tree. Then, when you had it husked, you still 
had a nut that was hard to crack . . 


And what has this to do with Chromel resistance wire? Well, 
just as nature has given tough armor to the walnut kernel— 
likewise does she provide staunch protection for Chromel 
heating elements. In use, Chromel takes on a tough, tenacious, 
airtight skin of oxide, through which further oxygen can 
barely penetrate. Thus Chromel protects itself against 
destruction, and as a heating element has durability, such 
that you almost never have a complaint of a Chromel- 
equipped device. So it is for your own protection, too, that 
you see that the heating devices you make or sell, have 
elements of Chromel. 


HOSKINS 
ie ae 


——_ y eae a ee 


HOSKINS MANUFACTURING CO. aisda 


DETROIT ~ silat USED IN MILLIONS OF APPLIANCES 


ELECTRICAL MANUFACTURING 





EXTERNAL — for 
U.S. Standard nuts 
and large head 
machine screws, 
such as binder, 
oven and washer 
head types 


INTERNAL — for 
S.A. E. nuts and 
small head ma- 
chine screws, 
such as round, 
hexagon and 
fillister head 
types. 


COUNTER- 
SUNK—for all 
countersunk 
machine 
screws, such 
as flat and 
oval head 
types. 


EXTERNAL- 
INTERNAL— 
for applica- 
tions where a 
large bearing 
surfaceis nec- 
essary. 


126 LEADING INDUSTRIAL DISTRIBUTORS 
LOCATED FROM COAST TO COAST OFFER 
IMMEDIATE DELIVERY ON ALL TYPES 
AND SIZES FROM STOCK! 


EACH DESIGNED FOR A 


— S&S 


A leading Industrial Distributor located near you is ready to 
deliver from stock the exact sizes and types of Shakeproof 
Lock Washers that you need to give your product thorough 
protection against vibration. The powerful locking action of 
the exclusive tapered-twisted tooth design plus the fact 
that there are four separate types—each one engineered to 
lock a particular kind of screw or nut fastening — assures 
greater locking efficiency. Don’t merely ask for lock washers 
— specify Shakeproof! 


; 


Ask your distributor's salesman fora free test ring of Shake- 
proof Lock Washers. Test their locking power in your own 
shop —you'll quickly realize how they can help improve the 
performance of your product! 


If you don't know who handles Shakeproof in your city, 
write us and we will send you the name of our nearest dis- 
tributor immediately! 


SHAKEPROOF LOCK WASHER CO. 
Distributor of Shakeproof Products Manufactured by 
ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 


PARTICULAR LOCKING JOB! 


GOV 
74 \ 
hn > 
y 
MLGAF 
Actually Locks Tighter 
Under Vibration! 


When vibration attacks a nut or 
screw locked with Shakeproof, the 
tapered-twisted teeth dig deeply 
into both surfaces, setting up a 
powerful lock. As vibration in- 
creases, the teeth dig deeper— 
never allowing any loosening ac- 
tion even to start! 





Today with production for defense straining the 
facilities of an ever widening group of plants, the 
need for unquestioned dependability in instrumen- 
tation grows more acute. From the generators, 
through the laboratories to final assembly and in- 
spection lines, truthful indications are essential to 
prevent work interruptions and waste . . . assure 
peak efficiency at every step. It’s a period which 
challenges the dependability of instruments . . . 
and, as in all like periods, the demand for WESTONS 
daily grows apace. For WESTONS fully meet this 
challenge with their proved combination of unques- 
tioned accuracy and long-time dependability. It’s 
the same combination which make WESTONSs “first 
choice” in normal times .. . and it becomes an ever 
more valid reason for WESTON preference today. 
Weston Electrical Instrument Corporation, 618 
Frelinghuysen Avenue, Newark, New Jersey. 


Laborotory Standards .. . Precision DC and Specialized Test Equipment... Light 
AC Portables . . . Instrument Transformers Measurement and Control Devices . . . 
«+. Sensitive Relays ...DC, AC, and Exposure Meters... Aircraft Instruments... 
Thermo Switchboard and Panel instruments. ElectricTachometers ...Dial ometer 


FOR OVER 52 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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V-BELT DRIVES 11-01 


Necessary data for easily and quickly se- 
lecting the proper drive arrangement for 
specific product designs, including sheave 
and V-belt specifications and illustrations, 
engineering data for designing V-drives 
according to the revised ratings, engineer- 
ing characteristics and tabulated relation- 
ships, etc. Pyott Foundry & Machine Co. 


SHADED POLE MOTORS 11-02 


Two- and four-pole, induction type mo- 
tors rated from 499 to Yo hp. Fan blade 
data chart, ratings and performance data 
of the various models, and outline dimen- 
sions. Victor Electric Products, Inc. 


CONNECTORS 11-03 


Series of publications regarding elec- 
trical connectors which meet new, rigor- 
ous government specifications. Full size 
illustrations of contact arrangements and 
sizes. Also sections on how to select 
connectors, connector specifications, con- 
nector fittings and applications. Amer- 
ican Phenolic Corp. 


SLEEVE INSULATION 11-04 


Facts regarding sleeve insulation for 
standard electrical conductors and rela- 
tionship of good impregnation to perform- 
ance of flexible varnished tubing and sat- 
urated sleeving. William Brand & Co. 


HEATING CONTROLS 11-05 


Weather controls, standard and heavy 
duty synchronous time switches, one-day 
and seven-day program time switches, 
timer and time switch combinations, stok- 
er timer relays for control of stokers and 
oil burners. Also synchronous interval 
timers and transformer relays for auto- 
matic heating and air conditioning con- 
trol; and time cycle repeaters, Paragon 
Electric Co. 


SEALED THERMOSTAT 11-06 


Advantages inherent in the basic design 
of a single pole, single throw, tempera- 
ture-operated electric switch, sealed in an 
inert, arc-quenching gas for use in ovens, 
radio transmitters, sterilizers, alarm serv- 
ice, etc. Specifications, available types 
and typical mountings. Instrument Div., 
Thomas A. Edison, Inc. 
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Executives, product designers, engineers 
may promptly secure any of the items listed here. 


NEW PRINTED MATTER CATALOGS 
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CHAINS, SPROCKETS 11-07 


Comprehensive information on the con- 
struction of the channel-lubricated, inter- 
changeable roller chain, adaptations and 
applications, performance and engineer- 
ing data. Included also are illustrations 
and specifications of regular and special 
types of sprockets with recommendations 
for their proper use. Morse Chain Co. 


ENCLOSED MOTORS _ 11-08 


Improved ac., totally enclosed, fan-cooled 
motors in standard, fractional and integral 
ratings for horizontal or vertical opera- 
tion where atmospheric conditions require 
the protection of vital parts. Sterling 
Electric Motors, Inc. 


CONTACT MATERIALS 11-09 


Eight standard contact materials made 
from ductile powdered metals are fully 
described and illustrated. Drawings 
showing mechanical applications of con- 
tacts to various types of devices suggest 
possible arrangements in new design prob- 
lems. Gibson Electric Co. 


MOLDING SERVICE = 11-10 


Facilities offered to users and prospective 
users of molded plastics, including a cus- 
tom injection molding service as well as 
product design and engineering consulta- 
tion for the production of high quality 
new or re-designed parts according to 
specifications. Listing of the more im- 
portant properties of thermo-plastic ma- 
terials. Erie Resistor Corp. 
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AND FINISHES 


. . « all those responsible for product development . . . 


Simply check those desired and mail the card 





TEST-STANDS 11-11 


Multi-purpose units with capacities up to 
15 hp. for testing aircraft generators, vac- 
uum, hydraulic and fuel pumps, alterna- 
tors, etc. Provide positive speed chang- 
ing means, to cover full range of testing 
speeds. U. S. Electrical Motors, Inc. 


BALL BEARINGS 11-12 


Engineering data on the light, medium, 
and heavy series of maximum-capacity, 
double-row bearings designed for liberal 
load ratings due to the greater number of 
balls in each row supporting the races. 
McGill Mfg. Co. 


THERMOSTAT 11-13 


New hydraulic thermostat for regulating 
the heat of liquids at any temperature be- 
tween 100 and 200 deg. F. Dimensional 
drawings, suggested uses and wiring 
plans for water heater installations. Hart 
Mfg. Co. 


MOTORS 11-14 


Pictorial presentation of a variety of mo- 
tors in ratings from 49 to 3 hp. to meet 
all standard or special requirements. 
Forms and types specified for such prod- 
ucts as propeller fans, stokers, machine 
tools, tabulating machines, etc., are illus- 
trated. Leland Electric Co. 


TWO-LAMP BALLAST 11-15 


Characteristics of a streamlined two-lamp 
ballast with integral starting compensator 


@ No Cost or obligation. Just circle the publications you want. 


To The Editor 


As « reader of ELECTRICAL MANUFACTUR- 


ING, | request thet you send me the printed matter, 
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included in a single, compact case to meet 
minimum space requirements in restricted 


Sola Electric Co. 


MOTOR STARTERS 11-16 


Line of vertically-operating, ac. magnetic 
starters used with single phase and poly- 
phase motors where the full load starting 
torque may be safely applied and the re- 
sultant inrush current does not exceed 
power line capacity. General construc- 
tion and operating characteristics, appli- 
cations, and types of enclosures available. 


Square D Co. 
SEALING METHODS © 11-17 


Second edition of a handy guide to the 
proper sealing of corrugated fibre shipping 
boxes. Methods dealt with are adhesives, 
gummed tape, staples or stitches, straps 
or wires. Hinde & Dauch Paper Co. 


PUSH-PULL CONTROLS 11-18 


Push-pull units of pre-formed cable en- 
cased in a spiral, non-compressible but 
flexible steel covering for transmitting 
positive control impulses directly to any 
desired point, around obstructions, with 
smoothness and accuracy. Dimensional 
drawings and charts covering minimum 
recommended radius and maximum rec- 
ommended input load in lbs. for amount 
of travel in inches. American Chain & 
Cable Co., Inc. 


PLASTICS IN DESIGN = 11-19 


Related experiences of several manufac- 
turers in different fields who have profited 
by the use of plastics in their new prod- 
uct developments or in improvements of 
previous designs. Durez Plastics & Chem- 
icals, Inc. 


RECTIFIERS 11-20 


Principle, characteristics and advantages 
of the selenium dry plate rectifier. Rec- 
ommended circuit arrangements illustrated 
with wiring diagrams. Pictorial review 
of several types of rectifier elements as 
well as complete units for battery charg- 
ing and dc. power supply. Fansteel Met- 
allurgical Corp. 


wiring channels. 
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ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 
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GEAR REDUCERS 11-21 


Three types of gear reducers for large 
reductions, heavy and shock loads. Se- 
lection data, table of service factors, de- 
sign features, hp. ratings and dimensions. 
Link-Belt Co. 


INSULATING VARNISH 11-22 


Physical, electrical and protective charac- 
teristics of a varnish for insulating coil 
windings which bonds conductors into a 
compact, unit-acting mass, cures to an in- 
fusible state and will not “liver” or solidi- 
fy during storage. Irvington Varnish & 
Insulator Co. 


MERCURY SWITCHES 11-23 


Mercury switches for the automatic, pre- 
cision control of electrically energized 
products by changes or variations in pres- 
sure, temperature, vacuum, fluid level or 
mechanical movement. Almo Mfg. Co. 


WASHERS 11-24 


Sizes and shapes of standard and special 
washers, as well as sheet materials, car- 
ried in stock. Arranged according to the 
various materials used, including steel, 
brass, aluminum, fibre, etc., washers are 
listed in consecutive inside diameter se- 
quence. Wrought Washer Mfg. Co. 


PANEL INSTRUMENTS 11-25 


Miniature instruments of the 4 in. clas- 
sification available in three mounting 
styles for industrial and radio applica- 
tions. Operating principles, dimension 
and mounting data, and list prices of ac. 
and dc. voltmeters, ammeters, milliamme- 


ters and microammeters. Westinghouse 
Electric & Mfg. Co. 
NICKEL ALLOY 11-26 


Composition, physical constants, strength 
and ductility, corrosion resistance, types 
of corrosion and working properties in- 
cluding hot and cold working, annealing, 
machining, welding and soldering, pick- 
ling and casting, of a nickel-copper alloy 
of high nickel content. International 
Nickel Co., Inc. 


Use this postpaid card, 
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Permit No. 45 

(Sec. 510, P.L. &R.) 

New York, N. Y. 











SOLDER 


Instructions for the use of an acid-free 
soldering compound to assure a strong, 
permanent and corrosion-free bond on 
copper, brass, bronze, steel and other sur- 
faces. Geko Chemical Co. 


RADIO COILS 11-28 


Specifications on a wide variety of coils 
ranging from midget-size radio frequency 
coils to large line filters, related items be- 
ing group-tabulated for quick reference. 
J. W. Miller Co. 


BEARINGS 11-29 


Sizes of roller thrust, ball thrust, journal 
roller and industrial roller bearings tabu- 
lated according to types in the standard, 
light, medium, heavy and intermediate 
series. Gwilliam Co. 


MOTOR SELECTOR 11-30 


Small motor selection guide with com- 
plete data on why there are different 
types from general purpose dc. to gov- 
ernor-controlled universal motors, and 
how to select the right one for the job. 
Chart presents hp., speed, torque, reversi- 
bility, radio interference, starting and ap- 
plication data, wiring diagrams and speed 


11-27 


torque curves for all types. Westing- 
house Electric & Mfg. Co. 
SOLENOID VALVES 11-31 


Summary of a complete line of solenoid- 
operated valves for the automatic and re- 
mote control of air, steam, liquids and 
gases where dependable, trouble-free oper- 
ation with minimum maintenance is re- 
quired. Automatic Switch Co. 


ROTARY SWITCHES = 11-32 


Assembly, construction and general speci- 
fications of rotary instrument switches 
which are flexible in design, thus afford- 
ing numerous combinations for control 
arrangements. J-B-L Instrument Co. 


PHOTOCELLS 11-33 


Electrical characteristics of photo-electric 
cells of the selenium barrier layer, dry 
disc type used in the automatic control of 
both mechanical and chemical processes 
such as light measurement, color analysis, 
alarms, signaling devices, etc. Bradley 
Laboratories, Inc. 


DYNAMOTORS 11-34 


Power supply units to function as an in- 
tegral part of radio apparatus. Factors 
entering into their design in order to meet 
varied requirements. Eicor, Inc. 


ELECTRONIC TUBES 11-35 


Typical industrial applications of a vari- 
ety of devices utilizing vacuum tubes in- 
cluding phototubes, dc. motor control, re- 
cording spectrophotometer, pyrometers, 
battery charging equipment, resistance 
welding, gas-discharge and high-vacuum 
electronic tubes. General Electric Co. 
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'. modern trend is toward neater, more 
compact machinery. Sometimes the mo- 
gOv- tor presents a problem in the streamlining 


a4 of machinery, but not where Wagner motors 
ob. 
a - are used, for Wagner motors are designed 
versi- : 

to harmonize with the most modern ma- 
id ap- ; ; 
speed chinery and appliances. No longer must the 


sting- motor be an unsightly appendage on an 
otherwise modern piece of equipment. 
Wagner motors are designed for compact- 
1-31 ness and neat appearance. They seemingly 
become an integral part of the equipment 


noid- which they operate. 

id re- : 

s and Appearance is only one reason why more 

oper- and more manufacturers are selecting 

is re- Wagner motors for their modernized equip- 


ment. There are other reasons too. Wagner 
motors are sturdy and reliable. Their record 
1-32 for performance and dependability is your 
assurance that they will give the kind of 





ae service you want your equipment to give. 
ford- Wagner motors are so diversified in types 
ontrol and ratings that you can select the motor 
O. that exactly meets the electrical and mechan- 
ical requirements of each particular machine. 
1-33 Wagner maintains twenty-five sales and 
lertric service branches located throughout the 
. dry United States. Each branch carries a stock | 
rol of of motors ready for immediate shipment. 
oe Modern design... reliable performance 
salen ... diversified types... convenient loca- | 
y tion... four important considerations in 
the selection of motors for your equipment. 
1-34 
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ATTENUATORS 
2 sizes, 20- and 30-steps. 


POWER RESISTORS 


Metallized type. 10 sizes, 
1/3 to 150 watts. 


METALLIZED 
CONTROLS 


Volume-Tone-Poten- 
tiometer, Metallized & 
Wire Wound. 
PRECISION WIRE se. 3 ; a 
WOUND RESISTORS — ~ALL-METAL 


12 sizes. ‘ RHEOSTATS 
} 2 to 100 Watts. 


oe ee 


MEETS ALL RESISTANCE NEEDS 


With so much depending upon the selection of the 
one right resistor for any job, the importance of having 
a single, specialized source of supply for all of the 
many fixed and variable resistance types becomes 
plainly evident. You gain full benefit of IRC’s many 
years of experience in supplying the right resistors—in 
the right shapes—with the right terminals—protected 
by the right coatings—and selected with a full under- 
standing of the specific problems involved. Above all, 
you are assured of dependability—the natural result 
of years of intense specialization on the develop- 


ment and production of quality resistance units only. Makers of Resistance Units of 
More Types, in More Shapes, 


for More Applications Than 
Any Other Manufacturer 


PAW EUR ES Le We ia oncom gla 


type on request. 
405 N. BROAD ST., PHILADELPHIA, PA. 
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@ All you have to do is to look at it to 
know the size of any piece of a Bunting 
Bearing Bronze Bar. Available in hun- 
dreds of sizes, both Tubular and Solid, 
completely machined I.D., O.D. and 
ends. No waste of metal or time. Write EVERY PIECE SHOWS THE 


for catalog. SIZE STAMPED ON BAR 


Completely finished Bronze Bearings FROM END TO END... 
for production and maintenance of all 
kinds of industrial machinery and 
electric motors are also available from 
stock. Write for catalog... Ask your 
wholesaler. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses 
in All Principal Cities. 





@ Send in your blueprints for 
quotations. Our engineering and 
metallurgical departments will glad- 
ly help you in making up bearing 
specifications for any application. 


j j ' ‘ 
Bu BUSHINGS + BEARINGS 


PRECISION BRONZE BARS + BABBITT METALS 
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There's hidden POWER in 


GRANITE CITY 
Electrical Sheets 





Electrical manufacturers who have switched to Granite City Electrical Sheets 
have found them to possess several kinds of profitable, hidden, extra power: 


Horsepower — The low core loss and high permeability of Granite City 
Electrical Sheets give motors peak performance. 


Salespower— Long-lived, efficient performance in the hands of users brings 
recommendations for your motors, new business and repeat business. 


Profit Power— Unusual flatness and uniform physical properties give 
manufacturers using Granite City Electrical Sheets important savings in 
punching and assembling. 


Since electrical sheets are the most vital element going into your motors, 
you should be confident you are buying the best available. Use GRANITE 
CITY ELECTRICAL SHEETS and you will gain this confidence. We invite 
your inquiry for full particulars. 


__ f 


GRANITE CITY CGWiaieespD STEEL COMPANY 


—— —_ 





GRANITE CITY ay ers 
Chicago + Cleveland + Denver - Indianapolis - Kansas City - Los Angeles + Louisville - Memphis - Milwaukee + Minneapolis - Moline 


New Orleans - New York - St. Louis 
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“Our First Automatic Molding Machine 


Was So Successtul We Installed 


Two More in 18 M 


This manufacturer purchased a Stokes Com- 
pletely Automatic Molding Machine* about 
18 months ago, to mold one small part. 


Now he has three Automatics, operating to 
capacity, 106 hours a week actual production 
time .. . is molding more than a dozen parts, 
small knobs and various kinds of triggers and 
brackets, for various appliances . . . is making 
more molds, expects to use more machines. 
He says: 

*“‘We are producing moldings at less than for- 
mer cost. Automatic Molding has made it 
possible also to substitute moldings for fabri- 
cated metal parts . . . at substantial savings. 
“Our Automatic Machine output is up to 30 
thousand moldings per week .. . 2, 4, 5, and 
7 cavity molds are used... with cycles as low 
as 65 seconds.” 


*Foreign and Domestic Patents Applied For. 


Proctor Electric Company 


This manufacturer never molded before. Set- 
ting up his molding department was simpli- 
fied because Automatic Molding Machines are 
compact, self-contained units . . . electrically 
heated and powered . . . fully automatic in 
operation. 


Molds with few cavities only are used... 
mold investment is low. Parts are molded as 
needed... inventories are held to a minimum. 


For the above, and other good reasons, Auto- 
matic Molding Machine installations are rap- 
idly increasing, both in size and number. 
Want more facts? 


F. J. Stokes Machine Company 
5996 Tabor Road, Olney P.O., Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati. 
St. Louis, Cleveland, Detroit, Boston 
Pacific Coast Representative: L. H. Butcher Company, Inc. 


aT 


Est. 1895 
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Small Travel Switches are literally revolu- 
tionizing many engineering-design practices. 
Mechanical, mercury-cooled and magnetic 
types have their individual advantages. 





When The Motor Dominates The Design. 
Many products come closer to pane spe- 
cially-functioning motors than they do to 
being motorized devices. A review of 
principles and design factors for products 
which are mostly all-motor. 
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@ It was quite a shock when a promi- 
nent manufacturer of carburetors said 
that fewer ZINC Alloy Die Castings 
were used on 1940 models than on 





those produced in 1929. This was con- 
trary to the increased use of die cast- 
ings in all of the other major consum- 
ing fields. 


The reason for this decrease is, how- 


y 


DIE CASTINGS ON THE JOB SINCE 1929 | ever, food for thought for design engi- 
be 4) neers. To use the words of the carbu- 


retor manufacturer: ‘‘The fact that 
we are using less die cast parts in 1940 
is no criterion, as die casting designs 
of today incorporate in one part what : 
might have been two or three parts in 
1929.’’ Thus the fact that a compara- 7 
tively simple carburetor in 1929 em- 
ployed five ZINC Alloy Die Castings, 

and a complex carburetor in 1940 uses 

only four, is of special significance. 


Parts reduction means less machin- | 
ing and assembling costs, as well as 
weight reduction. Have you considered 
ZINC Alloy Die Castings from this 


standpoint? Any commercial diecaster 





will be glad to bring you up to date on 
the physical and economic advantages 
offered with this metal and pro- 
duction method — or write to 
The Newdersey Zinc Company, 
160 Front St., New York City. 


This advertisement is the eleventh of a 


series. Copies of those preceding gladly 





mailed on request. 


The Research was done, the Alloys were developed, and most Die Castings are made with 


HORSE HEAD SPECIAL (onto avoir) ZINC 
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When Product Operation 


Requires A High Starting ‘lorque 


+ 


lo meet those exacting performance 
conditions where the power to start 
under heavy loads is demanded, motor 
manufacturers have developed special 
motors. Thus, the maker of electrically- 
energized products finds one more 
obstacle minimized in his engineering- 
design specifications. 


HITE any motor must have sufficient capacity 

to drive the product in which it is integrated, 

under normal service conditions, there are 
important instances where something additional is 
needed. Thus, not only the rated horsepower of a 
motor should be taken into consideration but another, 
and equally important factor, is the starting power, or 
starting torque, required to start the motor and bring 
it up to speed. This requirement will vary widely with 
the conditions under which the motor is to be operated. 
Will the motor be started with the product unloaded, 
normally loaded or overloaded? That question must 
be properly understood, and its answer carefully deter- 
mined, if the most satisfactory motor selection is to 
be achieved. 

For example, a motor driving an ordinary ventilating 
fan will be called upon only to start the fan when it is 
doing no work at all and will therefore start under 
unloaded conditions. A motor operating a processing 
machine will usually have to start when the load is only 
that of overcoming the inertia of the machine but not 
of doing other work so that its starting load may be 
considered as simply normal. A compressor which is 


not provided with an unloading device will have to 
start against full back-pressure of the air line, or the 
compressor tank, together with the friction load of the 
compressor itself and therefore requires a motor hav- 
ing high starting torque characteristics. 

The selection of the motor must therefore be gov- 
erned by the starting conditions as well as the running 
conditions. Otherwise a motor larger than is actually 
needed to run the product may be chosen and unneces- 
sary expense involved. 

The term torque represents the turning force that 
will be developed by a motor. This is expressed in 
pounds applied at a given radius which is usually one 
foot, a value which may be easily transposed to its 
equivalent at any other radius by simple proportion. 
Thus, a torque of 10 pounds at one-foot radius is equiv- 
alent to a torque of 5 pounds at a two-foot radius, or to 
20 pounds at a radius of 6 inches. 

When a motor has attained its full load speed, its 
rated running torque may be determined by the use 
of the simple formula: 

Hp. x 5252 
ee = 
Rpm. 
(The figure 5252 is that usually given in formulas for 
torque but, by actual calculation it is 5254.77.) 

The starting torque of a motor is the force which 
it will exert when current is first applied to cause it 
to start from a standstill and the value of this torque 
will depend upon the type and construction of the 
motor. Its relation to the running torque should be 
clearly understood as starting torque is usually ex- 
pressed as a percentage of the motor’s running, or 
full load, torque. 


SOME TYPICAL APPLICATIONS OF HIGH STARTING TORQUE MOTORS 





APPLICATION 
Air compressors Conveyors 
Ball mills Dough mixers 
Bending rolls Grinders 
Brick presses Hammer mills 
Bucket elevators Large band saws 
Car pullers Power hammers 
Compressors Pug mills 
Automobile lifts Pumps 
Broaches Punch presses 
Freight elevators Small cranes 
Passenger elevators Small hoists 
Centrifuges Freight elevators 
Compressors Hoists 
Cranes Punches 
Extractors _ Shears 
Centrifuges Freight elevators 
Compressors Hoists 
Cranes Punches 
Extractors Shears 
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Alternating-current | Direct 
Single-phase| Polyphase | Current 

Reciprocating pumps 
Shapers Capacitor. 
Straightening rolls Repulsion- | Double- | Compound- 
Stokers start rotor wound 
Turn tables 
Tumbling barrels 
Valves Capacitor. High- Compound- 
Washers Repulsion- | resistance wound. 
Machines without flywheels start rotor 8- 

12°% slip 
Tool auxiliaries High- Heavy 
Valves resistance | Compound- 
Machines with flywheels rotor 15- wound. 

90% stip 
Tool auxiliaries 
Valves \Wound- Series- 
Machines with flywheels rotor wound. 



























































































































































*| ocked-rotor torques of these motors are not standardized by Nema. 





LOCKED-ROTOR TORQUES OF SQUIRREL-CAGE 


POLYPHASE MOTORS 


In percentages of full load torque 


NEMA Standards for Class A and Class B Motors 





Number Rom. 
of Poles (Synchronous) Locked-Rotor Torque 
9 3600 150 
4 1800 150 
6 1200 435 
8 900 425 
10 720 120 
12 600 415 
14 514 110 
16 450 105 
Double-wound Rotor* (Class C) 995-250 
High-resistance Rotor* (Class D) | 350-400 


Since the starting torque is in the nature of a static 
force, it is also referred to as the static torque or the 
locked-rotor torque which is defined by the National 
Electrical Manufacturers Association (Nema) motor 
and generator standards for alternating-current motors 
as, “the minimum torque which it (the motor) will 
develop at rest for all angular positions of the rotor, 
with rated voltage applied at rated frequency.” 

The actual turning force required to start a product 
may be determined mechanically by applying a clamp, 
or wrench, to the driving shaft and measuring by scales 
the force, in pounds, that will be required to turn the 
shaft when the clamp is applied at a known distance 
from the center of the shaft. This may conveniently 
be transposed to the value in pounds-feet by simple 
proportion. If, for example, the scale reading is 84 
pounds and the point of application of the scales is 
9 inches from the center of the shaft, the turning force 
is 756 inch-pounds which is equivalent to 63 pounds at 
one foot radius. This represents the static torque. 

The horsepower of the motor to run the product, as 
determined by voltage and amperage readings, corrected 
for efficiency, power factor and phase, may be found 
to be 10 hp. This horsepower having been determined, 
the selection of the proper type of motor will be based 


as will be made clear by the following example as 


upon the relation of the running to the starting torque 
| 
applied to a motor running at 1725 rpm. 
From the formula previously given, the running 
torque of a 10 hp. motor operating at 1725 rpm. will be: 
an. OR BEL ie 
| i725 30 foot-pounds 
The required starting torque, as previously deter- 
mined, is 63 pounds-feet which is 110 per cent in ex- 
cess of the running torque, or 210 per cent of the run- 
ning torque. Ifa squirrel-cage motor is to be employed, 
the accompanying table shows that a four-pole, 1725 
rpm., Class A or B, general-purpose motor has a locked- 
rotor torque of 150 per cent of the running torque 
which is, in this case, 45 pounds-feet, thus indicating 
that the general-purpose motor, although having suffi- 
cient capacity for running the machine should not be 
called upon to furnish the needed torque for starting 
the machine. 


Referring to the torque table for a Class C motor 








with double-wound rotor we find a locked-rotor torqu 


of 225 to 250 per cent, equivalent to 67 to 75 pounds 
feet, indicating that this type of motor is suitable f 
this particular application. Had the tested torque bee: 
in excess of 75 pounds a motor having a high-resistanc: 
rotor, Class D, would have been selected since a 1( 
hp. motor of this type may be obtained for a locked 
rotor value of 105 to 120 pounds-feet. 

The locked-rotor or starting torque characteristic 
developed by the various types of motors which ma 
be considered for application to various products will 
now be discussed. 


Alternating-current Motors (Single-phase) 


Universal motors are of the series-wound construc 
tion for use on either direct or single-phase alternating 
current and are characterized by high starting torqu 
This starting torque may run as high as 300 to 400 
per cent of the rated running torque so that practically 
any product that may be run by a universal motor may 
also be started by the same. 

Split-phase motors, which are used to any extent only 
in the fractional sizes, are characterized by low start 
ing torques of 150 or 75 per cent of full load torque 
and should not therefore be selected for the operation 
of products which are to be started under loaded o1 
overloaded conditions. They are successfully employed 
for the operation of fans and many types of office and 
household appliances. The same starting conditions 
and application limitations apply also to shaded _ pole 
motors. 

In the other types of single-phase motors are the 
capacitor and the repulsion-start induction motors both 
of which have high starting torque characteristics, rang 
ing from 275 to 350 per cent of full load torque, which 
admirably suits them for application to practically all 
kinds of devices and appliances that must start under 
any appreciable load. 

Capacitor motors* are superior to  split-phase or 
shaded pole machines as to starting torque and are 
especially desirable for the operation of household de 
vices, such as refrigerators, oil burners, compressors 
and similar devices where the quietness of their opera 
tion renders their use particularly favorable. They are 

*See “Single-phase Motors for Powering the Machine,” ELE 
rRICAL MANUFACTURING, February 1939, 
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of squirrel cage 
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Single winding 
for normal start- 
ing torque. B 
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‘constructed with a single capacitor which provides high 
starting torque but is cut out of the circuit when full 
speed has been attained and also with a double ratio 
apacitor the whole of which is effective for producing 
igh starting torque while a part remains in service 
it all times to improve running conditions. Capacitor 
notors, although used mainly in the fractional sizes, 
ire also made in integral sizes up to 10 hp. The 
locked-rotor value for the fractional sizes ranges from 
275 to 350 per cent of full load torque and in the 
integral sizes is slightly lower. 

Repulsion-start induction motors have locked-rotor 
values equal to, and in some cases slightly greater, 
than the capacitor motors but due to the need of 
brushes, which are eliminated in the capacitor motors, 
the latter has found wider application where quiet 
operation and freedom from attention is desirable. 
This type is also built in integral ratings up to 10 hp 


Alternating-current Motors (Polyphase) 


Squirrel-cage motors are the most widely employed 
of the integral sizes of polyphase motors and have re- 
ceived the greatest attention in the matter of standard- 
ization. By Nema motor and generator standards, 
squirrel-cage motors have been assigned to a number of 
classes which are based on their starting torque and 
starting 


t current characteristics as follows: 

Class A—Normal torque, normal starting current. 
] 
i 


lass B—Normal torque, low starting current. 


Class C—High torque, low starting current. 

Class D—High slip. 

Class E—Low statting torque, normal starting cur- 
rent 


Class F—Low starting torque, low starting current. 

From the above classification it will be seen that the 
Classes E and F motors, which are rated as having low 
starting torque, need not be dealt with in the present 
consideration of high starting torque motors. 

Classes A and B motors are of the single winding 
type and provide locked-rotor values varying from 105, 
in the low speeds, to 150 per cent of full load torque 
in the higher speeds. They are usable for a wide 
range of applications in which the starting load is but 
little if any greater than the running load but are not 
considered as high torque motors. 


ERFORM- 
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BOUCHEROT DOUBLE ROTORS 
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BARS BRAZED TO END RINGS BARS CAST WITH END RINGS 
DOUBLE SQUIRREL-CAGE ROTORS 
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CAST BARS AND ROTORS 
CONNECTED BY OBLIQUE NECKS 


Types of double squirrel cage rotors. 


The constructional feature that determines the 
locked-rotor torque of squirrel-cage motors is the design 
of the rotor bars or windings. Rotors having high re 
sistance provide greater locked-rotor torque than those 
of low resistance but are subject to poorer speed regula- 


tion. That is, the drop in speed from no load to full 


load will be greater. Such motors are suited to the 
operation of hoists, punch presses, tapping machines 
and similar applications in which high starting torque 
is needed and where reversing is required. 

\ rotor of high reactance, on the other hand, results 
in a motor of low starting current but involves lower | 
starting torque. This is the principle upon which the 
Class B motors are designed, and these motors, while | 
providing only normal starting torque, have the advan- 
tage of the ability of being started by being thrown 
directly onto the service lines to meet service ratings up 
to 30 or 40) hp. 


From the above it is seen that a motor which com- 






bines high starting torque with low starting current 





is the ideal motor power for a large variety of applica- 





tions and such characteristics are found in the Class C 
motor which is constructed with a double-wound rotor. 





The original motor of this type was developed about 





forty years ago and is known as the Boucherot, double- 





rotor, squirrel-cage motor. The rotor consists of two 





sets of rotor bars which are mounted in parallel and 





separated by an air space. The outer winding of such 








a rotor consists of a set of bars of such area as to 
offer high resistance, and consequently high torque at 
starting, while the inner bars are of larger section and 





present lower resistance but higher reactance. In start- 
ing, induced current flows through the outer bars, thus 
providing for high starting torque but, as the rotor 
comes up to speed, the reactance of the inner winding 





decreases and the current then flows through this wind- 





ing which becomes the active element of the circuit. 
This is the principle of all types of double-rotor motors 






but the original Boucherot design has been variously 








































































modified to accommodate it more readily to the present, 
and generally followed, methods of construction. 

In the true Boucherot rotor the bars are placed in 
their respective slots in the laminations and tien riveted 
or soldered to short-circuiting rings on each end. At 
present, brazing is employed as an improvement over 
other methods of connecting the bars to the rings and 
this method of construction is still largely followed. 

In later types, especially of the smaller sizes, the 
rotor bars and end rings are cast integrally in the 
laminations while insulation is inserted between the 
two windings. A further modification, which is now 
largely practiced, consists in casting the two sets of bars 
integrally with a connecting neck. Because current 
flows in this connecting neck at starting, the overall 
characteristics of this modified form are not as good 
as those of the true double-rotor but the construction 
nevertheless provides a satisfactory compromise be- 
tween higher operating characteristics and reduced cost 
of construction. This type of motor, having integrally 
cast bars and rings of aluminum or copper, is in general 
use where a starting torque higher than that of the 
single-rotor motor is desired and at the same time 
excessive slip is avoided. 

A further modification of the double-rotor has been 
produced by making the necks between the two wind- 
ings oblique and alternating the punchings in groups 
so that the continuity of the neck is interrupted. With 
this construction, when the frequency of the rotor cur- 
rent is high, as in starting, no current flows through 
the conductor in the necks and this provides, in effect, 
a true double squirrel-cage rotor. As the motor comes 
up to speed, and the frequency of the rotor current de- 
creases, current then flows through the neck sections as 
well as in the windings. 

For still higher torques than those provided by the 
double-rotor construction, rotors of the single winding 


LOCKED-ROTOR TORQUES OF SINGLE-PHASE 


MOTORS 


In percentages of Full load torque 
(Standards of the National Electrical Manufacturers 
Association. (NEMA) 


Fractional Sizes 








le- 34 hp. 
Rpm. Repulsion- 
Hp (Synchronous) | Split-Phase | Capacitor | Start Induction 
li 1725 __—«|_~—s: 150 350 350 
1140 125 300 _ 300 
‘i 17925 150 350 350. 
1140 125 | 300 | 300 | 
y a 350 | +350 _ 
1140 | 75 300 300 
lé 1725 | ae 350 
1140 300 300 
\é, 1725 | 300° 350 _ 
ee 300 300, 
34 1795 sa 975 350. 
Large Power Sizes 
34- 95 Hp. 


Number az Rpm. 


of Poles (Synchronous) Starting Torque 





2 3600 _ a 
____ 1800 __ 200 al 
1200 _ 175 






900 150 





type are constructed with bars having especially hig 
resistance since the locked-rotor value depends upo 
the resistance of the rotor winding. By proportionin; 
the resistance accordingly, rotors having high locked 
rotor values may be produced. Such motors are usefu 
mainly for the operation of hoists, elevators, extractors 
and similar heavy-load starting conditions where thx 
increased slip that is involved by high rotor resistance 
is of advantage rather than otherwise. 

The locked-rotor values for Classes C and D motors 
have not yet been standardized by Nema but most 
commercial motors of Class D have locked-rotor values 
as high as 225 to 250 per cent of running torque and 
the Class D 350 to 400 per cent. 

A word of caution. The specifier of motors for the 
actuation of his products may sometimes find that they 
do not provide torque in accordance with his calcula- 
tions. From this he should not assume that his calcula- 
tions are necessarily incorrect or that the motor is at 
fault. Another cause for the torque deficiency should 
be looked for. It will usually be found to be due to 
low voltage. In the standardization figures given by 
Nema for locked-rotor torque there is incorporated the 
provisor, “with rated voltage and frequency applied.” 
As most of the suppliers of electrical service now main- 
tain their frequencies with sufficient accuracy for the 
operation of electric clocks, the frequency is a factor to 
which the user of the motor need give little attention. 

In the matter of voltage, however, the case is very 
different since a change in voltage reduces, or in- 
creases, the torque of the motor in proportion to the 
square of the voltage applied as compared with the 
voltage for which the motor is rated. Reduction in 
applied voltage is most generally due to insufficient ca- 
pacity of the wires by which the motor is supplied with 
current and, in the case of high starting torque require- 
ments especially, the wiring should be capable of sup- 


plying adequate starting current without excessive drop 
in voltage. Standard alternate-current motors are rated 
for a voltage of 110, 220 or 440 while standard gen- 
erators are rated to supply current at 120, 240 or 480 
volts. With intelligent installation of wiring this should 
take care of ordinary drop and furnish the motor with 
current of its rated voltage. But not all wiring is 
intelligently done as will be frequently brought out by 
the failure of a motor to perform in accordance with 
its standardized rating of starting torque. An investi- 
gation of such cases, by a voltmeter reading at the 
motor, will promptly show the amount of voltage drop 
which if excessive may be corrected by supplying larger 
feed wires. To emphasize the relation of low voltage 
to starting torque we may revert to the previous ex- 
ample wherein the locked-rotor value of a 10 hp. motor 
was given consideration. It was shown that the locked- 
rotor torque of this motor, when of the double-rotor 
construction, has a value of 67 to 75 pounds-feet. This 
is the case only if the supply voltage is equal to that 
for which the motor is designed. Assuming that the 
motor is rated for 110 volts but that the actual voltage 
applied drops to 100 volts. The locked-rotor value 
would then be reduced to 56 to 62 pounds-feet. This 
is a reduction of nearly 17 per cent as the result of a 
voltage reduction of but 9 per cent. 


(Continued on p. 90) 
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re th 
Stance 
notor 
most : ; 
Once the problem child of the industry, 
value : 
the familiar and indispensable attachment 
le an 
cord has become quite as safe, long-lived 
or the and satisfactory as have other essential 
. * CAN 
t they product components*. But progress is con- 
~ e ! 
ulcula tinually being made there as elsewhere 
ulcula- This authoritative and impartial review will 
is at bring you up to date 


should 





lue to 

en by 

ed the What may be called the “complete cord idea” has 

plied.” evolved slowly. It has been made possible by unifying 
main- the research and engineering spent on the three com- 
or the ponent parts of the modern cord—the flexible con- 
‘tor to ductor; the attachment plug; and the actual connection 
ion, with the electrical device. | 
> very The conductor itself may well be selected with the 


yr in- BY H. H. WERMINE view of permitting the proper functioning of the device. | 


to the Thus it should present no hazards when used under 

CHIEF ENGINEER ee eee | 
th the the usual conditions of service, and it should have 
ion in BELDEN MANUFACTURING CO. strength and durability or wearability—according to 


nt ca- the amount of service or machine operating life. | 
1 with ' i In selecting a flexible cord to connect an electric de- 
quire- OREMOST, perhaps, among the vo advantages vice with a power outlet, the following should be given 
f sup brought by the electrical powering of various prod- consideration : || 
» drop ucts is portability—or flexibility in the use of ma- Conductor should have sufficient current-carrying | 
rated chines and appliances. So thoroughly do we all accept capacity to insure full voltage at the terminals of the 
1 gen- this idea that it is hardly given a thought. Yet in the device. Thus. operation of the device will notte 
r 480 development of products, not so many years back there handicapped bv low voltage due to line dr Ip. | 
should was a tendency to overlook the electrical cord. It ‘ 
- with usually came along as an afterthought. 
ing is Today, cords of correct design can usually stay in 
ut by service as long as the appliance, for the same careful 

with engineering skill is reflected in the development of the 
ivesti- cord that is put into the design and construction of the 
at the complete product and its other components. 
» drop . . ° ° . 99 - 

i * See also “In Selecting Appliance Cords,” ELectricaL MAn- 


larger UFACTURING, December 1938. 
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. A 
moto! 7\ 
cked ODERN electrical cords are 
-rotor complete units. Cord, plugs, 
Thi and connectors are designed to give 
111s balanced service life throughout the 
9) that life of the tool or appliance. A— 
This rubber covered cord (Type SJ) 
at the is equipped with unbreakable soft 
oltaze rubber angle plug, a molded rubber 
as Y"’ connector and two molded rub- 
value ber connector plugs B—Other 
pees units, here illustrated are (a) extra 
This flexible tinsel cord for electric razor, 
t of a (b) with conductor ends stripped 


and teamed for use in product with 
strain-relief features, (c) tinsel cord 
without connector, (d) cord with 
B eyelet-finished ends and heavy strain 
relief facilities. 
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Size of the conductor should be sufficiently large so 
that heat, due to the wattage consumption of the appli 
ance, will not build up temperatures and effect its 
insulation or ignite adjacent materials. 

Insulation on the conductors should have the dielec- 
tric strength, aging qualities, and resistance to abrasion 
that the particular service requires. 

\ppearance of the flexible cord should be given 
consideration just as the appearance of the device itself 
is considered. 


STEPS IN CORD SELECTION 


1 


ing of the motor, one can determine the size 


oo AVING the energy consumption of the device or 
the rating 


of the con luctor by reference to ‘Table fe which elves 


S!MPLE or complicated 
these wiring assem- 
blies (A) show a few of 
the wide variety of fin- 
ishes available ir the 
modern cord assembly de- 
partment Cabled _har- 
nesses—held to exact di- 
mensior equipped with 
pecial tips, terminals, or 
onnectors. Cabled with 
without over-all braid 
oF cotton Yr copper 
hielding. B—Intricate 
machines require care 
fully designed harnesse 
This connecting cable 
built to blueprint specifi- 
cations, simplifies the wir- 
ing problem—makes for 





neetness and compactne: 





OFT rubber plugs are available for practically any type of 

service. Those illustrated (A) are for electric shavers, 
vacuum cleaners, extension cords, and a variety of other appli- 
cations. At the bottom are shown molded 3-way or ‘Y’ 
connectors which eliminate bulky or taped-up joints and give 
a finished appearance—add extra protection against strain. 
B—In cut away view the compact construction is clearly seen 
Wires are attached permanently to the prongs and the latter 
are held in position by pockets in the plug and rubber insert 
which seals the assembly 


the allowable carrying capacities of conductors as pro- 
vided for in the National Electrical Code. So far as 
the cord type is concerned, the list of electrical devices, 
for which specific cords have been approved by the 
Fire Underwriters, is given in Table II. To meet 
Underwriters’ requirements for special cords or other 
devices, the manufacturer should consult the Under- 
writers’ Laboratories. In fact, it is often best to check 
with Underwriters’ Laboratories to make sure that all 
cords are approved for specific services. 

Again, in using Table II, it should be kept in mind 
that these approved cords represent minimum require- 
ments. Sturdier constructions of similar types of cords 
are sometimes selected for added protection and extra 
service characteristics. 

For portable appliances the cord should be much 
more flexible than is required with stationary devices 
or fixtures. The degree of flexibility desired will de- 
pend on the use of the appliance and the extent to 
which it is moved around in service. For instance, the 
electric shaver requires an extremely flexible type of 
cord, while electric lamps and business machines that 
are not often moved may operate very satisfactorily on 
much less flexible types of wire. 

Flexibility is obtained by combining in one conductor 
a number of strands of smaller wire—the degree of 
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ALLOWABLE CARRYING CAPACITY— 
TABLE | FLEXIBLE CORDS 











Allowable Current Area of Conductor 

AWG Carrying Capacity For In Circular Mils 

Flexible Cords Amps 1 mil 0.001 in 
18 5 1624 
1¢ 7 9583 
14 15 4107 
1¢ 90 6530 
10 95 10380 
Q 35 16510 
50 96250 


The allowable carrying capacities of #18 and #16 gauge are 
10 and 15 amp. respectively when in cords for portable 
heaters Types HC, HPD, and HSJ. 


flexibility being increased as an increasing number 
of strands of finer wires are used. The method of 
applying the insulation, and its construction, are also 
extremely important. 

\ very flexible type of cord is that known as tinsel 
cord, but its use is limited to electric shavers, curling 
irons, and wood-burning appliances of low wattage, 
and its length should never exceed 8 ft. 

Rubber-covered cords are available to the manutac- 
turer in a number of harmonious colors. Likewise, 


colored braids of rayon, silk, and other textile coverings 
are also available, where rubber covered cords are not 


considered suitable. In each case, the type of service 

















size heater type) plug. C 


binds it; removes, binds, 


complete cord service. 
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OR the “other end” of the 

cord—strain relief in satisfy- 
ing variety. There are nolimitsto 
shapes or sizes that can be pro- 
duced (A) for use on any type 
of wire. B—Above: Large 
strain relief molded-on 3-con- 
ductor Type HSJ cord for 
service on electrical tool. Be- 
low: A complete heater cord 
set with riveted roaster (large 


Correct finishing of the appli- 
ance end of the cord simplifies 
its assembly in the particular 
device. Specialized equip- 
ment strips the outer braid and 


shellacs asbestos; strips, twists, 
and tins conductors; or attaches 
terminals or eyelets. These are 
only a few of the specialized 
operations available in the 


OME of the common wire 

constructions as classified 
by Underwriters’ Laboratories. 
yoe S—Heavy duty cord for 
hard usage. 


Type SJ—Constantservicecord 
for small light duty tools. 
Type SJ—Parallel cord—?9- 


Type POSJ—Lamp cord. 
Type POSJ-64—Tinsel cord. 


Type HPD—Braided heater 
cord. 


Type HSJ—Rubber sheathed 
heater cord. 





of the device—how it is handled in actual service— 
should be considered in determining the correct con- 
ductor and outer covering of the cord. 

In making early electrical connections, binding posts 
were used and other crude connectors. Then came 
attachment plugs, originally of wood or porcelain, and 
later of various molded materials. The plugs or caps 
were for a long time makeshift devices of uncertain 
serviceability. They were easily broken, clumsy, dan- 
gerous nuisances. It was not until 1927 that a practical 


| +] 


solution took shape in the form of the unbreakable 
soft rubber plug. 


Early rubber plugs were naturally patterned after 
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WHICH TYPE OF CORD FOR YOUR 


TABLE II PRODUCT? 


The 
cated in the following table and are given, from the lightest to the heaviest, in the 





types of cord which are used generally with portable appliances are indi- 


r in which they are recognized with respect to general serviceableness. It is 


to be noted that Types PO, P, and PWP cord have #% in. of rubber insulation on 


ndividual conductors. 


rater Cords _ ae Rubber-Covered Flexible Cords / i) 
AT CT POSJ-32 PWP-32 
ATJ CTJ PO P 
HPD PO-64 PD PP 
HC POSJ-64 P-64 K 
HSJ PO-32 P\W/P-64 > J 

Cc SV ; 
_ 7 2 32 x 
ith reference te the preceding table, the minimum or lightest types of cord 


h are considered to be acceptable with the more common portable appliances 


are given in the following list. Where any particular type is mentioned, all the 
types 
except as noted in individual cases. Where two types of cord are indicated in the 


following it in the same section of the table above are also acceptable 


wing list, both sections of the above table apply 


Type of Minimum Acceptable 
Appliance Type of Cord 
Air Conditioning Apparatus p.39 
Barber Poles | 
Bus He aters 
Calculating Machines P.39 
Car Heaters ; 

Cash Registers POS) 


Centrifuges J. 
Clocks PO-64 


Cloth Cutting Machines P-39 
Conveyors 

Curlina Irens AT, CT (*a 
Dictating Machines P.32 

Fans POSJ-64 


Flatirons HPD 
Floor Polishers and Sanders PD (*b 
Food-preparing Machines P-32 (*c 


Garage Heaters 


ent Pressers Pp 32 


\oerm 

Glue Pots HSJ, SJ 
Hair Clippers, Tweezers, etc ¢ T *q 

Hair Dryers and Steamers HSJ, P-32 
Heaters, General (See Note) HPD, PO-32 (*e) 
Heating and Ventilating Units P.39 
Heating Pads HPD, C (*f) 
lroning Machines HPD, C (*g) 
Medical and Dental Appliances P.39 (*h 
Ovens, Large HSJ, SJ 
Permanent Wave Machines HS J, P-39 
Popcorn Machines ‘ 

Portable Lamps PO 64 
Projectors (Picture Machines) POSJ-32 
Radio Receivers PO-64 
Ranges HSJ, SJ 
Razor Blade Sharpeners POSJ-64 
Record-Shaving Machines p.2¢ 


Refrigerators J 








































cords 





ie POSJ-36 
Sewing Machines DO _39 (* 
Shaving Appliances CT aay 
Signs Siu the the 
Solder Pots HS) S) 
Soldering lrons HPD. (*n 
Sound Equipment C | 
Tacking !rons PIPD. POSJ.39 
Tire Vulcanizers HS) SJ 
Tools—Drills, Grinders, etc ss 
Toy Transformers PO-32 
Vacuum Cleaners PD (*r 
Vibrators : or teh (% 
Washing Machines Cy 
Wood-burning Appliances AT. CT (a) 
NOTE—"‘Heeters, Genera!’ constitute a group of appliances whose supply 


are not likely to be subjected to hard usage. They are, for the most part 


light domestic devices not intended for outdoor use. This group includes 


Air Heaters Fry Kettles Sandwich Toasters 
Bottle Warmers Griddles Sterilizers 

Broilers Grills Table Stoves 
Chafing Dishes Hosiery Dryers Tea Kettles 
Coffee Urns Hot Plates Toasters 
Corn Poppers Incubators Waffle lrons 

Disc Stoves Ovens, Smal! Water Heaters 
Food Warmers Percolators Water Stills 

*s) Curling irons and wood-burning appliances require very flexible cords 


Type AT, ATJ, CT, CTJ, HPD, or HC cord may be used, or a standard type 
of rubber-covered flexible cord may be employed if it is provided with 
extra-flexible stranding 

Type S cord only is considered to be acceptable for commercial machines. 
Type POSJ-32 cord is considered to be acceptable for light appliances 
only such as cream whippers and the like. For food choppers and grinders 
Types P-32 and P cord are considered to be acceptable only when they are 
not likely to be exposed to moisture. 

Devices such as hair clippers and tweezers, shaving appliances, and light 
hand types of vibrators or massaging appliances require very flexible cords 
Type CT or CTJ cord may be used, or a standard type of rubber-covered 
flexible cord may be employed if it is provided with extra-flexible stranding 
Type CT cord is required to have a cotton over-all braid 

Commercial appliances and those which are obviously liable to be exposed 
to moisture are required to be provided with Type HSJ or SJ cord 
Rubber-covered flexible cord having a twisted conductor assembly is recom- 
mended for heating pads 

Rubber-covered flexible cord, Type P or heavier, is recommended for iron- 
ing machines 

Type PO-32 or heavier cord may be used with a light, domestic type of 
appliance, such as a sun lamp. See also Par. 2 
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[HEATER plugs may ha 
clips of special 
metal construction: Low 
half brass for conductiv 
upper half steel which 
tains its resiliency ar 
maintains pressure agair 
the prongs of the heatir 
device even at extrem 
high temperatures Tt 
insert bound between tt 
conductors fits into ho 
in the shells forming 
positive mechanical strair 
relief. When assembled 
the shells of this plug are 
rivetedtogether;theycan 
work loose. B—How 


left) plug without strair 
connectors at the clips 
Right, plug with strain re 


lief which prevents any 


being transmitted to elec 
trical connections 





their breakable predecessors in shape and size. They, 
too, were relatively large but at least they provided a 
device that would last as long as the appliance to which 
they were attached. As time went on, smaller plugs 
were developed so that space and materials could be 
conserved. This was a result of continued engineering 
progress and improved internal construction. Newer 
plugs are only a fraction of the old size—often stream- 
lined in design, and definitely more efficient.* As a 
result of the new plug designs, it is practical to solder 
the conductor to the attachment plug prongs when 
desired, resulting in a permanent mechanical and elec- 
trical connection. This type of cord and plug com- 
bination is practically fool-proof and trouble-free. From 
the introduction of these complete units manufacturers 
have used millions of such cords on their electrically- 
energized products of various kinds. 

Manufacturers in general have welcomed this ad- 
vance in cord design because it reduces a breakage 
problem on their own production lines, simplifies as- 
sembly operations, and eliminates a cantankerous serv- 
ice problem that had previously created a continuous 
nuisance for their dealers and other sales outlets with 
service obligations. 

Soft rubber plugs are now available in complete 
range of sizes and shapes for practically all electrical 


* See “Consider the Attachment Plug,’ ErecrricAL MANU- 
FACTURING, April 1939. 


(Continued on p. 94) 


Types PO and PD cord are not considered to be acceptable here. 

Type S cord is permitted for the supply connection for a permanently in- 
stalled range 

Type P-32 cord or heavier is required for commercial machines 

For appliances which are obviously intended for use where they are likely 
to be exposed to moisture, a braided cord is required, to be treated with an 
acceptable moisture-repellent or provided with a rubber jacket 

Type SJ, S, or armored cord is required for a portable sign for use in show 
windows or show cases 

Type HSJ cord is recommended for soldering irons for commercial use. 
Type PD cord with a rayon over-all braid is not considered to be acceptable. 
Type CT or CTJ cord is considered to be acceptable only for light hand 
types of vibrators or massaging appliances. 
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strain relief works here 


relief; a pull on the cord 
is a pull on the electrical 


pull on the cord from 
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engineering-design of the complete elec- 


trically-energized product or it may be 
evident in some special phase of the design 
A quick review of specific accomplishment. 
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volume of tone sound 


Resourceful thinking may be reflected in the 





@ Feature of the new Conlon Corporation 
ironer is the slide-glide shoe which brings a 
left to right motion of the shoe while the roll 
revolves. Thus, the same garment area is, in 
eect, covered twice in one. operation. 
Accomplished through an eccentric, a plane- 
tary gear assembly and a two-speed control 
Double thermostatic control adjustable for 250 
or 450 deg. F., is also provided. 


° 
. a 6% in. Spesker 
eel Ec 


| Adeal Wapradechon Level 


Single 14° in, Speaker —— 
Dual Speakers 6zin. and i4in. — 
s 190 __200 aoo—cycles-—i000 (20004, 
ee 


> ye * % > x 
£ x 3 or Y if ¢ Ra - * y) 
Sa ? x Ks * ° Y j e 


———— RANGE OF TONES FROM LOW TO H/6H . 


I4in. Speaker — > | \ 
‘\ 









worry eee 


+See eg Ree geegqeng”® 
LY i 


reir yt 


Pee 


Be sees echehehehe ) | | 


ef. ovece 


Peer ey 
Det 


ee eee ee 


POY Pr) 


siiaiia) 


@ In Stromberg-Carlson’s new telephone switchboards, 
relay circuits rather than mechanical or machine switching 
facilities are provided for station selection. Result, an 
opportunity to closely associate related parts in efficient, 
accessible and pleasing arrangement thus dramatizing func- 
tional efficiency. Appearance design by Frederic S. Grover. 





@ Located in a column at the rear of the new dial type mill- 
ing machine of Cincinnati Milling Machine Co. and Cincin- 
nati Grinders Inc, this push button switch is directly above 
the latch for the motor compartment cover. If an operator 
decides to inspect the motor, tighten V-belts or perform any 
other routine job requiring the motor compartment cover to 
be opened, he might disengage the drive clutch but forget 
to shut off the electricity. This switch, however, shuts of 
motor when cover is opened and also disconnects the start 
button. A noteworthy safety feature. 


@ In the newer General Electric radios, two acous- 
tically-matched loud speakers of different sizes are 
specified to give a more uniform response over the 
entire musical range. As shown in the accompanying 
response curves the individual frequency character- 
istics of each speaker complement each other. Speaker 
resonances are staggered to provide compensation 
over a wider frequency range. 
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ORE than most types of radio transmitter in- 
stallations, police alarm broadcasting must 
In addi- 
tion to those engineering standards set forth by the 


meet the most exacting requirements. 


Federal Communications Commission concerning  sta- 
bility of assigned frequency, quality of output, and so 
forth, the police transmitter must be designed with 
particular attention to such important factors as de- 
pendability, ease of maintenance, economy of operation, 
flexibility in application, and, since the police radio 
system is usually a point of civic pride, eye appeal. 

In our new 1000-P transmitter the following out- 
standing engineering design features have been incor- 
porated : 

Automatic plug-in chassis and streamlined, channel- 

protected, intercabling. 

Grid excitation control to insure maximum efficiency 

throughout the entire range of operation. 

Power control switch permitting instantaneous ad- 

justment to half output power. 

Complete remote control facilities. 

No neutralization adjustments. 

Desk console high fidelity speech amplifier with two 

channel mixer. 

Ready access to the interior from front and rear 

40 deg. C. 

Forced draft ventilation. 


rise power components. 


The effectiveness of a police radio alarm system is 


geoverned largely by the flexibility designed into the 
apparatus. In the case of a single transmitter which 


must blanket a sizeable state like Arizona, or similar 
area, sufficient field strength is only a beginning. Quite 
as important is a control system which will make the 
broadcasting facilities instantly available to key law 
enforcement officers in the state or community it 1s 
Thus, while the Temco Model 


1000-P departs but slightly from the conventional in 


supp sed to protect. 


} 


the design of its fundamental radio frequency, 
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Radio lransmitter 


Police radio alarm transmitters serve many 
times upon a literal state wide basis. Thus, one 
sending station acts for a large area, but most 
important of all, it must serve to broadcast calls 
from any local state police headquarters with- 
out delays or central operator aid or switching 
and must do so over simple telephone circuits 
Quite a problem for engineer-designers al- 
ready charged with the obligations of effecting 
a perfect design of utmost reliability 


frequency and power circuits, important innovations 
have been made in the way the transmitter is controlled, 
with a view towards anticipating the most urgent needs 
of a police radio alarm. 

Fundamental in this control system is the point that 
the transmitter can be put on the air instantly from 
any number of pre-determined locations without bother 
some and time-wasting emergency hook-ups. By way 
of illustration, let us imagine that a certain state can 
be strategically policed from five headquarters. The 
transmitter is then installed at the main headquarters, 
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with operators on 24-hour duty. Such an operator has 
before him three units: the transmitter, standing on 
the floor of the operating room; and on the operator’s 
desk, the speech amplifier-control unit and monitor- 
ing amplifier loudspeaker unit, both small consoles. 
Short cables interconnect these units. At the remote 
points, in charge of the presiding officer, there is only 
a speech amplifier-control unit. The only connection 
between each remote point and main headquarters is a 
single pair of telephone wires, which may be leased 
lines or specially strung. With this equipment, it is 
possible for a remote location to go on the air at will. 


[LAMENT and plate relays on the transmitter 

unit, and the plate control relays on the main head- 
quarters speech amplifier control unit and each of the 
remote ones, are fitted with an extra pair of “make” 
contacts so arranged in the circuit that once closed by 
momentary contact of the “on” push-button, they re- 
main so until the circuit is opened by pressing the “off” 
push-button. This is shown in the accompanying cir- 


> 


cuit diagram which shows a complete arrangement for 
the simplest case, namely, only one remote station. 

The remote operator has no control over filament 
voltage. This can be turned on only by the central 
operator, either at the transmitter itself, or from his 
control desk. However, this is no disadvantage, since 
the transmitter is designed for 24-hour service with the 
filaments burning all the time, so that the transmitter 
is ready for instantaneous use. 


Closing the filament relay actuates the plate time 


or Instant Multipoint Control 


The two wire line (and ground of course) carries 
both voice and control currents, enabling the remote 
operator to turn the transmitter on and off independ- 
ently. At all times, however, the headquarters oper- 
ator is aware, both through the use of indicating lamps 
and the monitoring loud speaker, when any particular 
remote point is broadcasting. Circuit elements are so 
interlocked that only one remote station at a time can 
control the transmitter; another “remote” can take 
over only at the end of the broadcast. Should a re- 
mote station not be aware that headquarters or some 
other remote station is broadcasting, and attempt to 
secure control, failure of the proper indicating lamp 
to light up will inform him that the transmitter is 
already in use. The system also enables headquarters 
to hold two-way conversation with any or all “re 
motes ;”’ through a receiver, tuned to the transmitter’s 
frequency. 
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delay relay, which prevents plate voltage from being 
applied before the tube filaments have reached operat- 
ing temperature. After the plate time delay relay 
closes, the transmitter may be placed in operation from 
any of the predetermined remote points, and from 
main headquarters. 

Assuming that main headquarters desires to go on 
the air; the operator presses his plate “on” button, 
probably the one on the speech amplifier-control console 
before him. He has previously closed the “operate” 
switch, which does two things: the relay it controls 
throws the plate voltage supply in his desk console 
from the monitoring unit to the speech amplifier, pre- 
venting feedback into the microphone; and it also 
breaks the ground return in the phantom circuit of the 
telephone line leading from the remote point or points. 
The latter prevents the remote operator from assuming 
control because he is then unable to close the remote 

control relay. 

The overall protective relay 
is very important, having two 
indispensable functions: it acts 

a as a trigger relay through 
which all of the protective re- 
lays and door switches operate 

and it serves to indicate to 

“remote” when the trans- 

mitter is inoperative, due to the 


RONT and rear views of the Temco 
1000-P transmitter. A—Ready accessi- 
bility and clean interior are notable; 
channel wall has been removed to show 
cable, right rear. B—From the rear is 
evident the same characteristic treatment; 
interconnecting cables in the arrow- 
designated channels. 









































































opening of any of the other protective relays or door 
switch. The coil of this relay operates on low current 
and is in series with the heavy-current coil of the plate 
relay. Normally, the low-current coil is short-circuited 
by the series of door switches, protective relays and 
finally by the time delay relay. If any of these are 
opened, current flows through it, but its high resistance 
prevents the heavy-current plate relay coil from being 
energized, thus, the plate relay remains open. 

In order that the operator may place the transmitter 
on the air, he must close the door switch or other open 
circuit and re-apply the plate voltage to the transmitter 
by means of the “on” button. If at any time the 
transmitter is rendered inoperative as the result of a 
door switch or other protective device remaining open, 
and the remote operator attempts to turn it on, the 
following condition will result: by means of the “on” 
control button, voltage will be applied directly to the 
plate relay, since the remote circuit does not use the 
holding circuit at the relay. Current, therefore, will 
flow through the overall protective relay. The ground 
will be removed and the remote holding circuit will 
open and the indicating pilot light will go out. This 
operation is instantaneous and provides definite indica- 
tion of the transmitter’s inoperativeness at the remote 
operator’s control console. 

The remote control depends upon the use of coupling 
transformers with split windings. To voice currents 
the windings are effectively in series, due to the use be- 
tween them of a capacitance of low reactance to audio 
frequencies. At the same time, it 1s possible to realize 
two direct current circuits by using the lines, through 
the transformer windings, to ground. These circuits 
are used for remote control. The input transformer on 
the transmitter, in addition to the split winding, carries 
another primary to which is connected the line from the 
central speech amplifier. In effect, therefore, we have 
a mixing transformer with two 500 ohm lines balanced 
against ground, within audio frequencies. 

To assume control, the remote operator closes his 
“operate” switch. This sends direct current through 
the lower windings and telephone wire, energizing re- 


2). Relay (2) removes “hot” 


mote control relay | 
from the movable holding contact on the plate relay, 
for a purpose which will be seen shortly. To transmit, 
remote now pushes his “on” button, which closes his 
“operate” relay, simultaneously lighting his red pilot 
and sending de. through the upper windings and tele- 
phone wire. The dc. in both wires are equal, to pre- 
serve the balance to ground. This closes remote con- 
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(COLLABORATORS upon the new Transmitter 


Equipment Mfg. Co. unit. Here are Chief 


Draftsman Emil A. Rudat, President Morton B. Kahn, 
Chief Engineer Robert C. Ferrar, Electrical Produc- 
tion Foreman Julius J. Cardon, Jr. and Mechanical 


Production Foreman Robert E. Determan. 


trol relay (1), which applies “hot” to the plate relay 
directly. “Operate” relay holds the circuit closed, the 
plate relay’s holding circuit now being disregarded. 
This is the reason why relay (2) is connected to 
remove “hot” from the holding contact on the plate 
relay ; if it were not done, “remote” could not turn off 
the plate voltage once having turned it on, since the 
plate relay would be held closed by its own holding 
circuit. In cases where the transmitter is already in 
use, it will be indicated to “remote” as soon as he 
presses his “on” button, for no ground return will 
exist in the circuit, the “operate” relay will not close 
and the red pilot light will not light up. 

Since the input from the remote point or points is 
fed to the monitor, and each remote will have a re- 
ceiver, two-way conversation is possible between head- 
quarters and remote points and between individual re- 
mote points. However, control can only be assumed 
by one remote point at a time. The system functions 
as an auxiliary land line telephone without the necessity 
of adding apparatus thus to utilize the lines. 


PROTECTIVE CIRCUITS FOR DEPENDABILITY 


HAT dependability so necessary in police radio 
communication can be achieved only by incorpor- 
ating into the circuit design elements which will pro- 
tect the apparatus from damage as a result of short 
circuits and like failures. The first approach to de- 
pendability depends on using components with con- 


(Continued on p. 76) 


LEAN- 
LINED and 
attractively fin- 
ished the 1000-P 
looks its efficient, 
reliable, ‘pur- 
poseful part. 
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Even before our Sixth Annual October ELECTRICAL MANUFAC- 


gr NEW EFFORTS TURING Product Design Number was In the mail, some of our 
ded. industrial designer friends were dropping hints that like our en- 
| to BY DESIGNERS gineer and manufacturer readers they, too, were actively endeavor- 
late ing to cooperate upon the National Defense Program. Specifically, 
_ one has just told us of some familiar items of infantry equipment 
sie which he has studied and about which he has gratuitously sub- 
di mitted design suggestions, sketches and drawings to Washington 
he that action may be taken along those lines, if desired. Another 
will has organized a camouflage study for art students and junior de- 
lose signers and established a program among industrial organizations 
in his territory for the protective blending of production plants 
pr into their surrounding landscapes. Yet another tells of work which | 
~~ he has done to develop a functional engineering design study of | 
re- the heavily-armoured tank in an endeavor to improve upon any 
ned that he has seen in our own or foreign government service. 
oe All these undertakings were started unbeknown to us, before we 
-_ phrased the editorial thought that introduced our October Product 
Design Number. Remember, such work thus far done has been | 
utterly without suggestion or request by delegated authority. It is | 
an amazingly interesting development of which much may be ex- | 
idio pected as time goes by. | 
| 
OT = 
a We may not always know all the right answers, but we are likely || 
de- WHY NOT TELL US to know someone who does. Virtually every article that appears | 
‘on- in your ELECTRICAL MANUFACTURING 1s intended to in some way | 
ABOUT YOUR PROBLEM? = answer, How? Why? When? Where? With What? Under What 
Circumstances ? inquiries. We try to anticipate the highly practical | 
questions regarding essential materials and parts that arise in the | 
course of your activities as an individual engineer-designer of 
electrically energized products. 
Perhaps we are not always able to do so. We welcome inquiries 
whether in regard to published or unpublished material of sig- 
a nificance to our readers. Being organized in regard to sources of | 
fin- information and on the lookout for the new, different and difficult- 
0-P ‘ 
ne, made-easier we may be able to help you. Let us know. 
»UT= 
rte 


At the editorial and business offices of ELECTRICAL MANUFACTUR- 

sn ING readers and advertisers have ever found a warm welcome. The 

WE ESTABLISH figurative latch string is always out for you. However, the next 

NEW HEADQUARTERS — time you stop in personally or address a letter it should be to a new 


address in the same city. 





By the time that this issue is in your hands, The Gage Publishing 
Company will have settled down at 1250 Sixth Avenue, New York, 
N. Y. (near 50th Street) in quarters which, because of convenience 
of arrangement and accessibility, should enable us to progressively 
improve upon your ELECTRICAL MANUFACTURING and our service 
to reader and advertiser. 
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IDELY used on many types of electrical prod- 
ucts—transformers, radios, instruments, mo- 
tors, generators, switches, relays, conductors, 
etc.—cellulose insulating fabrics, papers and boards af- 
ford not only electrical, but mechanical, thermal and, in 
many cases, chemical protection as well. Fibrous in- 
sulators, made from cotton rag paper, wood pulp, hemp, 
etc., include vulcanized fibre, pressboard, express paper, 
fish paper, rope paper and similar materials. Insulat- 
ing papers in both treated and untreated forms, are used 
for armature slot insulation and as spacers and layer 
insulation in various types of generator, motor, trans- 
former and regulator coils. Vulcanized fibre is exten- 
sively used for armature wedges, commutator rings, 
brush holder bushings, fuse tubes, ignition cable tubes 
and many similar applications. 
Cellulose fabrics used for insulating purposes include 
white cotton sleeving, linen finished cotton tapes, sur- 
gical tapes (herringbone pattern), and cords or threads 


made of cotton or linen. These materials are used to 









* See also “Tapes for Every Insulation and Product Need,” 
ELECTRICAL MANUFACTURING, September 1940. 


can be cut, punched or slit without difficulty. 


standing features are its unusual flexibility, high dielec- 
tric strength and resistance to deterioration under heat. 


(COMBINATION motor slot insulation, made from 
100 per cent cotton rag paper combined with 
black bias varnished cambric, is extremely tough and 


Possessing high dielectric strength, and offer- 
ing maximum protection to many kinds of 
electrical machines and devices, cellulose 
insulating materials—cotton tapes*, varnished 
cambric, saturated sleeving, vulcanized fibre, 
fish paper, etc.—are available in many forms to 
the engineer-designer. Here is an up-to- 


the 


the-minute discussion of latest types. 
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AVAILABLE in both sheet and tape form, varnished 

cambric is a good insulation for armatures, field 
coils, stators, transformer winding, cable ends, con- 
ductor splices and similar applications where high 
dielectric strength is required. 


lulose Insulation 


some extent in their normal or untreated condition, but 
their insulating properties are greatly improved by 1m- 
pregnation and coating with insulating varnishes and 
compounds. Since the dielectric strength of a treated 
fabric is derived chiefly from the impregnating com- 
pound, it must necessarily support the varnish film in 
such a manner as to prevent injury from distortion 
when the material is being applied. 


TREATED FABRICS IN MANY FORMS 


ARNISHED cambric consists of a good grade of 
closely woven cotton cloth, impregnated and coat- 
ed on both sides with multiple layers of high grade in- 
sulating varnish. It is used in both sheet and tape form 
for general insulating purposes where high dielectric 
strength is required and the temperature does not ex- 


















ceed that provided for Class A material by the A. I. 
i. E. Two kinds of varnished cambric are available 

black and tan. Black cambric is impregnated with 
- in asphalt base varnish, while tan cambric has a clear, 


i il or resin base varnish. In both types, different thick- 
2 nesses are produced by using different numbers of 
4 varnish coats on the same base cloth. 


In straight weave cambric, the warp threads are par- 
allel with the lengthwise edges of the tape and the filling 
threads are parallel with the widthwise edges, while in 
bias weave cambric the threads make an angle of ap- 
proximately 45 deg. with the edges of the tape. Straight 
weave cambric is suitable for machine taping over 
straight, even surfaces. Bias weave cambric is used 
for hand taping around corners and uneven surfaces 
which require a snugly fitting insulation. Because of 
the angle of weave, this tape has elongation (or stretch ) 
when pulled up tight by hand, permitting it to hug 
corners and lie flat. The stretch is just sufficient to 
make a tight job, but not enough to permit breaking 
of the varnish film. The dielectric strength is, how- 
ever, slightly reduced. 





. but 
im- 
and 
pated 
com- 
m in 
ruion IGHLY resistant to oils, moisture and acids, im- 
pregnation-type varnished cambric tubing can be 
bent to small radii and will withstand an average 
potential of 7000 volts indefinitely 
le of ‘ ‘ ‘ ‘ 7 ‘ 
Black varnished cambric is furnished with a tacky, 
cOalt- ‘ ou ‘ . : 
greasy, dry, or oily finish, depending on requirements, 
e in- - . es ; a ae . 
. and is used where high dielectric strength is essential. 
form TP ‘ i ? ; - ‘ 
lhe straight weave type finds application on field coils, 
crric ? ° e e 
armatures, stators, phase insulation, transformers, and 
ex- 


in general where sheet insulation is required. The bias 
weave cloth is used for bus bar and terminal insulation, 
coil windings, cable ends, conductor splices and other 
applications where the surface to be insulated has an 
irregular contour. Tan cambric is available with a 
tacky or dry finish and is used where resistance to heat 
and oil is of primary importance. The straight weave 






type is used in sheet form on corners and between lay- 
ers of field coils, for slot insulation on fractional horse- 
power motors, and for coils of ignition and current 
transformers. Bias weave, tan cambric is used for 







taping armature, field and transformer coils, and is 
particularly satisfactory for oil-immersed transformers. 
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Varnished cambric tubing or “spaghetti” is made of 
closely braided cotton fabric impregnated with numer- 
ous layers of varnish, each layer being separately baked. 
It is highly resistant to oils, moisture and acid, is per- 
manently flexible, can be bent to small radii, and will 
withstand an average potential of 7000 volts indefinitely. 
The bore or inside wall of the tubing presents a smooth 
surface so that fine stranded wire can be slipped through 
without snagging. Varnished tubing finds many uses 
in the manufacture and repair of transformers, electric 
motors, generators, switchboards, radios and similar 
equipment. It is available in yellow and black colors 
in standard 36 in. lengths, with internal diameters rang- 
ing from Q.02 to one in., and also in many special colors 
and lengths. 

Heavily coated, saturated sleeving is useful on appli- 
cations where the high voltage characteristics of var- 
nished tubing are not required and where low material 
costs are a factor. It has a dielectric strength of about 
2500 volts, a thin space-saving wall, ability to with- 
stand a baking cycle, and is resistant to oil and mois- 
ture. It is used for various sub-panel radio chassis ap- 





GPIRAL- WRAPPED, square and rectangular paper 

tubes, made from kraft paper, fish paper or com- 

binations of both, find extensive use as bobbins for 
winding various types of coils. 


plications, motor and generator lead insulation, internal 
fixed condenser leads, and similar applications. Lightly 
coated, saturated sleeving, sometimes referred to as 
“single dip” sleeving, is used extensively in the small 
coil industry because of its non-fraying quality and 
maximum pliability. It readily picks up varnishes and 
compounds when units are being treated. The sliding 
fit of this sleeving makes it ideal for those assemblies 
involving a soldering operation. 

Untreated cotton sleeving is used for a number of 
applications in which other forms of fibrous insulating 
materials are not easily applied, such as the terminals 
of armature coils, as protection for paper tubes, as a 
special gasket material in the manufacture of meters, 
etc. It is available in a larger variety of colors than 
varnished tubings, but does not have the same high 
insulating qualities. Cords and twines also find con- 
siderable use in insulation processes as space fillers in 
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[ESIGNED primarily for use as an insulation for arma- 

ture slots and field coils, fish paper is available in 

sheets or continuous rolls (A), or it may be had in 
ribbon rolls (B) suitable for forming and cuffing 








































armature cores, protective braiding on wires and cables, 
temporary bindings in the windings of motor coils, in- 
sulation for the front end of commutators, etc. For all 
insulating requirements, twines and cords should be 
sealed or filled with a moisture-proofing compound. 






Dielectric 


Type of insulation strength 


Resistance to 


ULCANIZED fibre, a tough, dense, hard, bone-lik: 

material, has a dielectric strength ranging from 
about 200 to 400 volts per mil. It is furnished in sheets, 
tubes and rods in three standard colors; red, black and 
grey. The base of this material is thin, unsized and 
unloaded cotton rag paper from which all foreign sub 
stances have been removed. Conversion of this paper 
into vulcanized fibre is accomplished by passing it 
through a bath of zine chloride and then winding it 
over a large heated drum, one layer of paper being su- 
perimposed on the other until the required thickness is 
built up. The action of the zinc chloride and heat causes 
the individual fibres in the paper to become gelantinous, 
and to cohere one with the other. The jelly-like mass 
is then cut across the width of the sheet and removed 
from the drum in the form of a long sheet saturated 
with zine chloride, the length of the sheet being equiva- 
lent to the circumference of the drum. 
is then cut into standard lengths. 


This long sheet 


Having performed its function of gelatinizing the 
fibres, the zinc chloride is then removed by a slow leach- 
(Continued on p. 82) 


TYPES OF CELLULOSE INSULATING MATERIALS 















Applications 
volts per mil. Mois- Abra- 
a Heat Oil ture Acid sion ae 
Varnished Used in sheet and tape form for field coils, 
cambric 900-1200 High High Good | Good | Fair armatures, stators, transformers, cable 
ends, conductor splices, etc. ao 
Varnished *5000-10,000 High High High Good | Fair Transformers, motors, generators, switch- 
tubing boards, radios, etc. ; =] 
Saturated Sub-panel radio chassis, motor and gen- 
Fabric sleeving +2000-4000 Good High | High | Good | Fair erator lead insulation, internal fixed 
condenser leads, etc. a 
Single dip , : Small coils. “Push back’’ qualities make 
sleeving Low Good | Good | Good | Good | Low it ideal for assemblies involving a 
soldering operation. } 
Untreated cot- Protection for paper tubes, armature coil 
ton sleeving Low Low Low Low Low Low terminals. 
Untreated Stay bindings, winding coils for impreg- 
cotton tapes Low Low Low Low | Low Low nation. 
Combination Motor slot insulation where operating 
cambric and 500-900 High | High | High | Good | High conditions are severe, or where utmost 
fishpaper electrical and chemical protection are 
needed. de 
Vulcanized Armature wedges, commutator rings, brush 
fibre 900-400 High High | Fair | Low High holder bushings, grommets, etc. aa 
Fish paper 250-400 Fair High | Fair Low Good | Insulation for armature slots and field coils. _ 
Non-chem. cot- | 300 High | High | Fair Low High | Slot insulation for armatures, stators, etc. 
ton rag paper / a ; 
Fibrous | Wood pulp Slot insulation on washing machine, auto- 
i paper 900 Good | Good Fair _| Low Good motive, and similar low voltage motors. 
Pressboard 100-400 High High Fair Low Good | Layer insulation and spacers on motors, 
Generators, Transformers, etc. Collars 
_ and shields on transformers. _ 
Kraft Paper 90-165 Good | Good | Fair Low Fair Used singly or in combination with fish 
Ca nS _ paper for electric coil bobbins and tubes. 
Ethyl Cellulose | Over 3000 High | High | Good | Low Fair 
Sheeting ie ____| Used as wrapping foils for wires, coils, 
Cellulose Acet- | *2500-3000 High | High | Good | Low | Fair or bars. 
ate Sheeting 
+ Average dielectric strength, not in volts per mil * Bone dry. 
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@ Webster-Chicago W-1004 public address amplifier 


Engineer-designed for maximum 
service flexibility. 


@ Unusually compact. Here achieved, in part, by incorporating all controls and pre- 


amplifier-mixer circuits in the W-1004 and placing power stage and power supply in a com- 
panion case for location where elsewhere convenient. 


@ Based upon four voltage-amplification stages, terminating in an output transformer with 
low impedance secondary winding. 


T MOTI CheMdeh rele ehieCietuleCiibamouiiclut Multec lile Moh Mit stot CoM lat ee leol Citar) 
condition). Remote microphone mixing allows full adjustment from ‘‘out in front'’ where the 
eye OM Tie Tee mee loll tile ell te 


@ Housed in die-cast metal for shielding and grounding considerations. Pointer and slide- 
rule scale type dials. Collaborative engineering design by members of Webster-Chicago staff 
(Donald K. Alexander, sound engineer) and R. D. Budlong, Industrial Designer 
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s Glimpse: of the newest and best Ir } 
the broad field of electrically-energized 
products as engineers and designers 
ake the most of technical progress. 
Y 


Restyled for today’s trend in ied aut 
R. Thur Schmidt Associates the most ma 


1] | pitas 
in the « his massage device is 


, astics I 1e housing. Heating element 


Included in this range is a double complement of surface units, a 
warming compartment and two extra large ovens (automatically 
lighted). The one-piece top and backsplasher are of alloy metal 
ind except for switch control panels and over each oven, the 
remainder of the range is white porcelain enamel. The control 
| in the center, has switch buttons, time signal and two 


1 
ippliance receptacles. 


Exposure of this pho 

tochemical printer to 

a brilliant light source 

makes possible the 

development of a 

method of making 

duplicate copies of 

line drawings in quan- 

tity. Any opaque 

drawing on _ translu- 

Comprising an crdinary induction motor with line i f cent cloth or paper 
stator driving a compound wound dc. generator with can be transferred to 


control apparatus, this 150 amp. dc. portable welding 


g = ra a sensitized — stencil 
f s sheet. Included in 
; original assembly are 
s the portable printer 
® and developing plate 


init has a novel arrangement for automatic control 


the welding current 


Ease of sanitary maintenance, fast operation and adjustability ot 
Offering two qualities not controls are salient properties of this four pocket automatic dough 
previously available—e divider. Design combines the enclosure of the duster box agitator 
tremely shallow appea mechanisms, lubricator fittings and other parts. All controls have 
ance with reflection and been grouped at the front. Styling by Harold Van Doren. 
distribution of by 


silvered 


aluminum ir 


tones of 
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blocks per min., this 34 ton grinder 


d n and two end surfaces of V-8 cylinder 
at one setting. To accomplish this four grinding heads 
The rotary carrier is provided with six work sta 


ons, each carrying a quick-clamping fixture 


By incorporating an adjustable spotlight unit inside a 
special controlens lighting of two types is produced in 
this store fixture, a concentrated beam and general 
illumination for counters, aisles and shelves. The 
smart modern lines add to its attractiveness 


Utilizing new plastics in 
combined corrugated and 
plain surfaces, this shaver 
also has many improved 
engineering features. A 
hollow ground 2-M shear- 
ing head, larger motor and 
yacity condenser, etc., 
c. Furnished in ivory 
Fset with gold and bur- 
with silver trim 
by Raymond 

Li eWY 
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Consisting of an upright 
cylinder with the com- 
pressor housed under a 
small hood at the side 
this frosted food storage 
unit has a white refriger- 
ator-type finish. The re- 
frigerant is circulated in 
the space between the 
cylinder walls thus sur- 
rounding the usable 
terior. The 14 hp. c 
{ motor is mounted 
lle of rubber. 


Light from a 100 watt 
bulb is projected 
through the anti-glare 
material by a mirror- 
like reflector under 
the lamp shade of this 
study lamp. This 
projection device pro- 
duces the desired di- 
rection, intensity and 
uniformity of light 
Walnut plastic stem, 
base with copper trim 
and an eggshell brown 
parchment shade en- 


hance its appearance 





ovel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con 
tinued advances in product progress 


DY i Magnetk 


Nand jigsaw 1s 


built with only Wherever an automatic, continuous and permanent 


ving parts. The record of transmission characteristics of electro acoustic 

ca raiidiateni’ Tae te ipparatus is required this small power level recorder 
iatedtacmatnce will be useful. The instrument can be equipped with 

\ut provides a input potentiometer of different kinds. It is built for 
Eee } 110 volts, 60 cycles 


i6 


adjustment. 


Taking both Bantam and 35 mm., 2 in. glass or paper 
mounted slides this 100 watt projector uses a 100 watt 
S11 projector lamp, has f.3.5 lens 4 in. focal length, 
spherical reflector, adjustable image tilter and auto- 
matic ejection of slides. Molded in tough heat resist 
ing plastic 


} yal mn the 
the Qiais O the 


camera. After set- 
exposure time 

ike levice hel | 
series of fully auto 
n taking the photo 
f taking stereo 


is 1 /60th 


itility cabinet, bathroom 

ne. Warm air is forced up- 

nto the interior from a 100 watt 
by a motor driven fan after plugging 
Baffle plate over heating element 
ites heat evenly. Cabinet finished 


1 j 1 ] 
| 


lustrous baked white enamel. 
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Flexible Drives 
Plus Interlocked Controls 
Speed Production 


Offering an excellent example of an effective 
mechanical design coordinated with electrical 
controls that take full advantage of latest de- 
velopments, and that make free use of interlock- 
ing, the combination milling-planing machine 
developed by the G. A. Gray Co., in collabo- 
ration with Westinghouse control engineers is a 
noteworthy contribution to the broad field 
of machine tools. 


ESIGNED to machine, mill and drill the sides 
of a 10-ton, cast iron, boring mill base, of com- 
plex design, in a minimum number of operations, 

the Gray openside milling-planer developed for the 
Bullard Co., combines the duties of several machine 
tools through the use of carefully planned and skill- 
fully integrated drives and controls. Because of the 
flexibility built into this machine, all the planing and 
milling operations on the largest casting for a Bullard 
boring mill can be performed in 3 set-up operations, 
whereas parts of the work previously had to be done 
on several different machines 
as many as 3 set-ups each. 


some of therm requiring 
Yet this is accomplished 
by a machine that incorporates no untried machine- 
tool practices and no electrical equipment not used be- 
fore on machines of this class. A further credit to the 
design is that the machine is by no means a specialist 
with a limited field of usefulness, but is readily adapted 
to other types of work or to changes in design of the 
casting for which it was built. 

In developing this machine, the first step was to build 
a small wooden model of the boring mill casting. This 
model was then placed on the work table of the hypo- 
thetical machine tool and turned in the different posi- 
tions necessary to perform all the many machining 
operations required with various combinations and posi- 
tions of planer and milling heads. In this way was 
conceived the machine with the proper arrangement 
and number of heads to perform the work with least 
manipulation of the casting. 


FLEXIBILITY OF FEEDS IS NOTEWORTHY 


HE machine as built is of the type described by ma- 

chine-tool men as an openside milling planer. The 
work is carried on a table past a vertical column that 
supports the tool heads. One planer and one milling 
head rise up and down on this column and work on the 
vertical side of the casting next to the column. Ex- 
tending horizontally from the column is the rail that 
supports one planer head and one milling head for 
working on a horizontal plane or, with a right-angle 
attachment, on vertical surfaces. The rail can also feed 
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up or down the column as desired during milling opera- 
tions. ‘This is a feature relatively new to machine 
tool practice and one which greatly increases the flexi- 
bility of the machine. 

For planing, the reciprocating table is driven by a 
35 hp., 40 to 1200 rpm., variable voltage, direct current 
motor which gives it a speed in both the cutting and 
return directions of from 4 to 150 ft., per min. Power 
for the motor is supplied by a motor generator set 
which consists of a 440 volt, 3-phase motor driving a 
variable-voltage generator. This equipment with its 
control constitutes a drive system now generally ac- 
cepted as the best available for machine tools inasmuch 
as it gives a much wider speed range and provides for 
more rapid acceleration and deceleration with fewer 
control elements than the constant voltage system. 

A wide speed range is desirable in this type of work 
in order that the part being machined can be carried 
past the planer tool during a cut at any one of several 
easily selected low speeds, but is returned at high speed 
for another cut. The return (traverse) motion repre- 
sents lost time as far as removing metal is concerned; 
hence in the interests of production it should be kept 
as brief as possible. The variable-voltage system com- 
monly provides a maximum to minimum speed range 
of 30 to 1, while the constant voltage system can seldom 
supply a speed range of more than 6 to 1. Particularly 
is the variable voltage system effective with short stroke 
work. For example, with this system, 40 to 50 six- 
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inch strokes per minute are not unusual. The practical 
limit for a table with a constant voltage drive is 
about 24 strokes. 

Table motor speeds are controlled in two ways. 
Those from 40 to 750 rpm., are obtained by reducing 
the voltage of the generator by control of its field 
strength. For higher speeds up to the maximum of 
1200 rpm., the motor field is weakened. Any speed 
over the entire range in either direction is obtainable 
automatically by presetting the rheostats on the oper- 
ator’s control panel which stands conveniently near to 
the machine. 

Stopping is by regenerative braking. When the 
planer table strikes the limit switches, the fields of 
the generator are reversed, thus reversing the voltage 
to the table motor and causing it to run in the opposite 
direction. Until the motor stops, it acts as a generator 
sending power back through the motor-generator set 
into the plant system. With such a rapid means for 
absorbing deceleration energy, braking becomes ex- 
tremely fast. 

Another reason for selecting a variable-voltage planer 
table drive is the simplicity of the control, which is 
reflected in less time and expense required for main- 
tenance. The variable-voltage system requires only 9 
relays carrying relatively small currents, while the con- 
trol for a constant voltage system requires 8 relays 
for control circuits and 9 contactors which must be 
capable of carrying and interrupting the full load cur- 
rent of the motor. 

The machine has two milling heads, one mounted 
directly on the column, and the other supported on 
the horizontal rail, the drives for which embody several 
unusual features. It was desirable to have a wide 
range of speeds, particularly a low minimum speed. 
Also, these speeds should be obtainable in either direc- 
tion and in a large number of steps. This requirement 
arose from the desire to give the machine operator a 
wide selection of speeds from which to choose in order 
to assure the maximum production rate for the tool 
used and the steel to be milled. Furthermore, a wide 
speed range increases the usefulness of the machine 
by enabling the milling heads to be used for drilling 
and tapping. 

Nine milling head speed points had been common— 
obtained by gear changes. 
sirable. 


Twice that many were de- 
Eighteen were theoretically possible with 
gears, but would enlarge and complicate the milling- 
head housing. Ultimately, the desired number of speed 
points were obtained without the additional complica- 
tion by using the previous gear arrangement in con- 
junction with a 2-speed induction motor. This motor 
has but a single winding, which can be connected in 
either an 8 or 4-pole combination, giving synchronous 
speeds of 900 and 1800 rpm. It is rated at 10 hp., 440 
volts, 60 cycles. 


BUILT-IN DRIVE MINIMIZES CHATTER 


A’ YTHER important design feature of this drive 
contributes greatly to the metal-removing ability 
of the miller. When any load, such as a milling tool, 
on the end of a shaft or quill is driven by a motor at 
the other end, some wind-up or torsion occurs in the 
driving member. When the mill breaks out a chip, 
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PROVIDING @ maximum to minimum speed range of 

30 to 1, the variable-voltage drive system for the 

milling planer table requires but 9 relays carrying rela- 

tively small currents. Wiring diagram indicates variable- 

voltage motor-generator set, main drive motor, and 
control circuits. 


this torsion is released causing the tool to spring for 
ward. Fast repetition of this is chatter which is a 
factor in limiting the cutting ability of the tool. One 
way to reduce chatter is to stiffen the member between 
the motor and tool. This can be done by making it 
stronger or shorter or both as in this case. Here, 
instead of mounting a standard motor on the shaft 
extension of the gear train, a shell-type motor minus 
brackets or bearings is employed. The stator is pressed 
directly into the milling head casting while the rotor 
is pressed directly onto a shaft extension of the gear 
train. This construction makes for utmost compact- 
ness and stiffness, and raises the chatter point by an 
important amount. It also has the advantage of being 
fully enclosed and dust tight with the mechanism run 
in oil. This, of course, involves a refinement not often 
attempted, but is worthwhile here to insure performance. 

On any machine, it is believed a fundamental princi- 
ple of good design that the operator should not be 
forced to be consciously aware of how the machine 
performs its function. His mind should be free to 
concentrate on the work at hand rather than on the 
processes within the machine by which the results are 
accomplished. The speed change device for the milling 
head is designed with this premise in mind. Although 
some speed changes are effected by gear changes, and 
others by motor speed changes, the operator simpl) 
manipulates two levers and does not have to take into 
account by which method the change is effected. In- 
deed he is probably not aware of how the different 
speeds are obtained. The two levers by which he sets 
the speed are themselves the indicators of the speed. 
The outward simplicity of performance is, of course, 
the result of careful planning of the gear arrangement 
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and selection of the gear ratios together with the motor 
speed. This instance of how the thinking has been 
done for the operator by careful planning of the ma- 
chine design, while small in itself, is typical of the 
type of thinking behind the design of this machine, and 


B 


Y NO means a specialist with a limited field of 
usefulness, the milling planer is readily adapted to 
other types of work or to changes in design of the 
casting for which it was built to machine. 


in large measure accounts for the tremendous amount 
of work it can turn out. 

Ordinarily, the horizontal rail which supports a mill- 
ing head is clamped fast to the column. When a vertical 
surface is to be machined, the work table is held sta- 
tionary and the milling tool advances across the face 
of the work by slowly extending the quill by which 
the miller.is connected to the drive. The practical 
limit to this extension is about 12 to 14 in. A new 
feature, introduced on this machine, greatly extends 
the reach of the milling head. The rail is also arranged 
co feed up or down the column as the milling proceeds. 
Hence, the operator can perform the milling function 
by feeding either the quill or the rail, or both. This 
added flexibility increases the amount of work that 
can be done without relocating the rail on the column 
when the limit of the quill is reached. 

The rapid traverse motion of the rail necessary for 
set-up work, as well as the extremely low feeding speeds 
of as little as one in. per min., are accomplished by 
use of an adjustable speed, 5 to 7%4 hp., 300 to 1200 


AWARD-WINNING COMPANY SPOKESMEN PLEASED BY CONTEST 


ROM organizations whose entries in the Sixth An- 

nual ELECTRICAL MANUFACTURING Product Design 
Contest were chosen as winners by the 1940 Jury of 
Award, we have received gratifying evidences of ap- 
preciation. Readers will recall that contest winners 
were announced in our October number and that the 
award papers were similarly published by us last month. 

President Walter F. Vieh of the TelAutograph 
Corp., the manuscript covering whose newly redesigned 
telescriber was a winner states: 


“It is particularly gratifying to us in the TelAutograph Corp. to 
be the recipients of one of the awards in the ELECTRICAL 
MANUFACTURING Product Design Contest of 1940. Not only 
are we happy that our associates who did the work are honored 
by this recognition of their achievements but we are thankful for the 
encouragement and added incentive which it provides them. Fur- 
thermore, we are the more confident of the worth of our product 
because of the unanimously favorable judgment that has been passed 
upon it. 

“Your annual competitions, it seems to me, render a most useful 
service both to the men engaged in the creative work of product 
design and to the companies which employ them.” 


Engineer F, Q. Rast, of International Business Ma- 
chine Corp., states : 


“Comparatively few years ago the limited materials and manu- 
facturing processes available tended to place definite bounds on 
what could be done in building a new machine such as the Printime. 
It was felt that the final production of a mechanism which could per- 
form the desired functions completed a development project. This 
attitude has gradually disappeared with the tremendous increases 
in facilities and materials which have been made available to the 
engineer to such a degree that the completion of the mechanism 
itself has become the starting point rather than the end of a new 
project. Styling for sales, rearrangement of units for service and 
simplification of design all have entered into the new picture with 
increasing importance. 

“Tremendous impetus has been given to the evolution of this new 
attitude by such competitions as the annual ELECTRICAL MANUFAC. 
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TURING product design contests not alone for the undoubted bene- 
fits attendant upon winning an award but also because of the style 
and design consciousness displayed by the contestants in overcoming 
apparently insurmountable difficulties. We are highly honored that 
our product has been selected for an award among so many excellent 
examples of engineering art and our natural desire to improve and 
perfect future new developments will be encouraged by this 
recognition.” 


From President Fred L. Eberhardt of Gould & 
Eberhardt comes: 


“The inspirational thought embraced by your practice to make 
such awards as the one coming to us through the decision of the 
jury in the Sixth Annual ELECTRICAL MANUFACTURING Product 
Design Contest is most commendable on the part of The Gage 
Publishing Company. We know that the recognition thus shown 
will be appreciated by all those identified with making possible the 
production of our 120H Universal Gear Hobber.”’ 


For the air conditioning and commercial refrigera- 
tion department of the General Electric Company, 
whose room coolers were described in an award-win- 
ning paper, Manager S. M. Crocker says: 


“On behalf of this department, and personally, | want to grate- 
fully acknowledge the high honor which has been conferred upon 
us. Having established such a high standard for ourselves this year, 
it will make the going just that much harder in the future. 


To which M. J. Stanton of the engineering division 
of Mr. Crocker’s department adds: 


“It surely was a real thrill to find ourselves among the award 
winners in the Sixth Annual ELECTRICAL MANUFACTURING Product 
Design Contest. | am certain that you must know how proud we 
are to find our product and the story behind it competing success- 
fully with so many other outstanding and interesting products and 
the engineering-design stories behind them. Preparing this contest 
entry turned out to be a surprisingly interesting job and we know 
now that had we not entered the contest and prepared our material 
in accordance with the rules we would have missed a fine oppor- 
tunity to call attention to a very good product.” 


63 




























































































































































rail each 


tachment 
working 


A 


rpm., direct current motor. Gears give the additional 
speed range necessary to cover feed speeds of from one 
to 20 in. per min. and also high traverse speeds. By 
rheostatic control, a total of 66 speed points are avail- 
able. In addition, the rail can be inched or jogged at 
the full field speeds of this motor. 

Except when the cross-rail is moving at milling feed 
speeds and traversing, the rail should be clamped to 
the column. To do this, the operator simply presses 
a “clamp” button which causes a 34 hp. induction motor 
to apply the pressure to the clamping device through 
a clutch. When the clamp is brought up tight, the 
clutch permits the motor to run free for a few revolu- 
tions until it is stopped by releasing the “clamp” but- 
ton. The motor-operated clamp is not new to ma- 
chine tools of this class but it does represent an im- 
provement, and is part of the design policy to free the 
operator from all unnecessary duties and to spare him 
physical work as much as possible (to operate the 
clamp manually would require his climbing a ladder to 
reach the lever which is sometimes located 12 ft. above 
the floor). 


SMALL MOTOR DRIVES TABLE FOR MILLING 


HE drive for the milling and planer feeds provides a 

striking example of how by carefully planned de- 
sign the flexibility of the machine can be at least doubled 
by only a small addition to the electrical equipment. 
The table is driven, as explained, by a 35 hp. motor 
which, with its 30 to 1 speed range, provides proper 
speeds for planin 


g and traversing. For milling opera- 
] 


tions, however, the lowest speed of 4 ft. per min, is 


far too high, table speeds ranging from a minimum of 
one-half-in. per min. to a maximum of 30 in. per min., 
being required. To obtain these low speeds, a 3 to 5 


hp., direct current motor, which provides a 4 to one 


speed range by rheostatic control of its field, is ar- 
ranged to drive through a set of changeable gears, giv- 
ing a total speed range of 60 to one. The final gear of 


the train is connected through a toothed clutch to the 
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SKILLFUL grouping of _ - 

feeds and controls 
help minimize non-pro- 
ductive set-up time on 
the Gray openside miller 
(A). The column and 
carry one 
planer and one milling 
head. The rail canalso 
feed up or down the 
column as desired dur- 
ing milling. 
switches have 8 buttons 
providing the essential 
controls for the table. 
The operator's panel at 
right includes the starter 
for the variable voltage 
generator, 
for changing from mill- 
ing to planing, etc. 
Right-angle milling at- 


Pendant 


switch 


permits 
vertical 





main motor shaft. 


The 35 hp. main motor thus runs 
idle during milling feeding of the table. The feed 
motor is also connected through clutches to each of the 
milling head quills. 


Consider the many functions of this relatively simple 
drive. For milling operations, it provides slow feed- 
ing speeds for the table and for the milling heads. 
Rapid traverse of the table is not forfeited, however, 
as this can be accomplished by the main motor, it only 
being necessary first to disengage the toothed clutch 
so that rapid traverse of the table will not drive the 
feed motor at an excessive speed. The table-feed 
clutch is disengaged automatically by a clutch-shifting 
motor when the operator presses the table traverse 
button. 

During the planing operation, the feed motor is used 
to move the planer heads for each new cut. These 
feeds can be taken in increments of %4 to 1% in. 
The motor also makes possible a useful inching or jog- 
During ordinary set-up work, inching is 
done by briefly energizing the main motor. But for 


ging speed. 


final, accurate adjustments, a slower movement, or 
microjogging, as it is called, in which movements of 
but a few thousandths of an inch are possible by briefly 
touching the button controlling the feed motor, is neces- 
sary for setting the work. 

The table-feed, clutch-shifting motor which is a 4 
hp., 1000 rpm., series wound machine, controls the 
clutch for connecting the milling feed motor to the 
table for milling feed speeds, and for disconnecting the 
motor while jogging or rapidly traversing the table 
with the planer motor. Here again, the design is such 
that the machine operator does not have to take this 
motor into his thinking as he manipulates his machine. 
He never operates the clutch motor as one of a se- 
quence of necessary step operations to secure a desired 
result. Instead, he simply presses the button for the 
desired operation, such as “jog,” “‘microjog,” “mill- 
feed,” etc., and the interlocked control automatically 
causes the clutch motor to start. 

Instead of trying to obtain rapid traverse of the tool 
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heads from their feed-drive motor through gearing, a 
separate motor, rated at 2 hp., 850 rpm., is used. This 
is in the interest of simplicity of gearing and its con- 
trol. A direct current motor is used due to the need 
for quick, accurate stopping which dynamic braking 
can readily provide. The oil pump for lubricating the 
ways and bearings of the table is driven from the main 
gears when the machine is used as a planer or is rapid 
traversed as a miller, but when the table feed for 
milling is used, another pump which is driven by a 
l, hp., induction motor is employed. Interlocking pre- 
vents operation of any of the electrical equipment on 
the machine if the oil pressure has not built up to an 
adequate value. 


SIMPLIFIED CONTROLS AID OPERATOR 


Lies underlying thought in arranging the controls 
is to achieve the maximum convenience for the 
operator. There are three control points, one floor- 
mounted operator’s station and two pendant push- 
button stations. The operator’s station has 14 control 
switches for selecting the desired operation and the 
speeds for the different motors during these operations, 
as well as some safety switches designed to prevent 
control of any of the motors from the pendant stations 
during the set-up period. The main pendant station 
has 8 buttons which provide the essential controls for 
the table. The rail controls are likewise arranged with 
8 buttons to control the operations of the rails and 
the tools on it. 

In addition to the interlocking devices already men- 
tioned, there are numerous other interlocks and safety 
features—all intended to insure safety of man and 
machine and to allow the machine to operate at top 
speed. For example, when the machine is operated 
as a miller, and the switch on the operator’s panel is 
thrown to the milling position, it is impossible to start 
the table for automatic operation. The inching buttons 
will start the table in either direction, as they are used 
when milling to move the table rapidly from one posi- 
tion to another, but the table only moves as long as the 
operator’s finger is held on either button, and stops 
quickly by means of dynamic braking when the oper- 























OUSING all of 
the controls for 
oreteres > the 9 motors re- 
quired on the mill- 
ing planer, the 
Operator's panel is 
readily accessible 
for inspection or 
repairs. Interlocks 
are provided 
wherever _neces- 
sary to insure the 
safety of operator 
and machine. 

















ator releases the button. Furthermore, there is a safety 
switch on the operator's board which enables him to 
open the circuit of these inching buttons at times when 
there is no likelihood of the table being power or rapid 
traversed. This arrangement serves to protect the 
operator because, when holding his finger on the inch- 
ing button he is in a position where he cannot be 
injured. These various safety features all help to lend 
assurance to the operator and, by thus freeing his mind, 
allow him to concentrate on turning out the best pos- 
sible work. 

Retraction limit switches on the milling heads insure 
that the spindles must either be operating or fully re- 
tracted before the milling feed motor or planer motor 
can be operated automatically for milling feed or plan- 
ing. Thus the work cannot be accidentally moved 
against a motionless tool. Also, it is impossible for 
the operator to stall the spindle during a cut. Should 
he force the tool to take too large a bite, instead of 
the tool stopping, overload relays in the spindle motor 
circuit stop the feed motor thereby allowing the milling 
cutter to work itself out of trouble without injury to 
itself or the work. 

The machine has in reality three power supplies: 
the alternating current lines, the constant-voltage di- 
rect-current shop lines, and the variable-voltage motor 
generator supplying the 35 hp., planer table motor, 
all fully coordinated for performance. 

Making it impossible for the operator to think all the 
power lines are disconnected when really only one may 
be opened, all sources of power to the machine are 


simultaneously de-energized by the operation of a single 


master control switch. 


















































POWER RHEOSTAT 


Constructed so as to pro- 
vide maximum heat conduc- 
tion and dissipation from 
winding to special ceramic 
casing, this new power 
rheostat, available at pres- 
ent in the 25 watt size only, 
may be mounted in any 
position with regard to its 
terminals and knob rotation 
by means of the adjustable 
locking pin and disc. Clar- 
ostat Mfg. Co., Inc., 285 
N. 6 St., Brooklyn, N. Y. 





SOLDER POT 


Fitted with a built-in pilot light which indicates 
when the pot is in operation and gives warning of 
element or line failure, a new line of solder pots is 
intended for production jobs where fast dipping of 
parts is required. May be screwed to benches in 
applications where there is possibility of their 
being hit or jarred. Electric Soldering Iron Co., 
Inc., Deep River, Conn. 





GLASS-ENCLOSED FUSES 


Now available in ratings from O to 8 amp. 
for 250 volt ac. or de. service. Separate 
glass sleeve over entire fuse element on 
4 to 8 amp. units takes the pressure 
shocks under short circuits. Space-saving 
characteristic of these higher-rated Un- 
derwriters’ approved fuses (114x}4 in.) 
makes possible their use in such applice- 
tions as electrical appliances, motors, 
radios, etc. Littelfuse Inc., 4753 Ravens- 
wood Ave., Chicago, Ill. 





ELECTRICAL & MECHANICAL PARTS 





Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
| speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 
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HIGH TORQUE CAPACITOR MOTOR 


Internal-mounted capacitors and centrifugal switch of 
this protected type, high torque capacitor motor, from 
34 to 3 hp., eliminate additional mounting and wiring 
costs. Waste-packed, sleeve bearings and dual voltage 
leads are standard. Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 
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POWER ANALYZER 


For measuring polyphase 
and single phase volts, 
amperes and watts. Ro- 
tary switch permits cur- 
rent measurement in any 
of three wires by in- 
serting ammeter in de- 
sired circuit. Voltage 
can be measured across 
any two wires of a 
three-wirecircuit. 
Hickok Electrical In- 
strument Co., 10514 
Dupont Ave., Cleve- 
land, Ohio. 





IMMERSION HEATER 


Available in capacities from 750 to 5000 
watts, this new immersion heater is designed 
for water and oil heating. Large, sturdy, 
rectangular heating surface insures long life 
and mechanical strength. Installed by bolt- 
ing in place against a flat gasket seat. If tank 
or container is sheet metal, a companion 
flange or bushing holds the heater in place. 
Edwin L. Wiegand Co., 7530 Thomas Blvd., 
Pittsburgh, Pa. 
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MINIATURE MOTOR 


New, shaded pole induction motor cap- 
able of delivering about four times the 
power output of a previous model on a 
comparable temperature rise basis. A 
maximum continuous duty hp. rating of 
1/100 is obtained, starting torques 
range upwards to 24 in.-oz., and the 
two-pole design provides no-load rotor 
speeds of about 3450 rpm. Alliance 
Mfg. Co., Alliance, Ohio. 
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ROTARY SWITCH 


Newly designed, double-contact rotary 
switch accommodates 12 terminals spaced at 
30 deg. Affords unusually low torque, low 
contact resistance and freedom from possi- 
bility of damage by soldering or strain on 
“Hill and valley action” 
indexing provides smooth action, more defi- 
nite positioning and longer life qualities 
P. R. Mallory & Co., Inc., Indianapolis, Ind. 





ACROSS-THE-LINE 
STARTER 


Enclosed type starter pro- 
vides trouble-proof, revers- 
ing, across-the-line starting 
and overload protection 
primarily for squirrel-cage 
motors. Consists of two 
thermal overload relays 
with external re-set and 
two ac. contactors, mechan- 
icaily interlocked by posi- 
tive operating mechanism, 
and each one equipped 
with a normally open con- 
trol circuitcontact for three- 
wire operation. Clark 
Controller Co., 1146 East 
152 St., Cleveland, Ohio. 
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AC.-DC. COIN COUNTER 


Used in wired music installations and 
similar applications where accurate count- 
ing operations are required. Controlled 
by an ultra-sensitive ac. relay, the single 
pole, single throw contacts of which pass 
direct current to the coil of the counting 
unit. Advance Electric Co., 1260 W. 
Second St., Los Angeles, Cal. 





PHOTO-RELAY UNIT 


Small, independent light source operating on 
ac. or dc. will throw a concentrated beam up to 
50 ft. Easily mounted and adjustable as to sen- 
sitivity. 
6 ft. power cord and plug for connection to any 
standard 110 volt outlet. Used to start motors, 
close valves, run safety devices, operate signals 


Equipped with double sockets and a 


and many other applications. Allied Control 
Co., Inc., 227 Fulton St., New York, N. Y. 


MOTOR-CLUTCH DRIVE 


“= 
Combining an electromag- 
netic clutch with a motor, a 
motor drive system of gen- 
eral application wherein 
the driven member is ab- 
ruptly stopped or started in 
response to an electrical 
current or control signal is 
provided. This unusual drive 
is applicable to many types 
of remote control systems, 
particularly those requiring 
close correspondence be- 
tween the initiation of con- 
trol signal impulse and a 
resultant movement. Lear 
Avia, Inc., Dayton, Ohio. 
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SD power WIRE WOUND RESISTOR 


Non-inductive, power wire wound 
resistors, from 10 to 200 watts, utilize 
a type of winding which assures full 
Wattage ratings as compared to 
multiple-layer windings and elimi- 
nates large differences in potential as 
well as high capacitances which may 
exist between adjacent turns on 
windings of other types. Interna- 
tional Resistance Co., 405 N. Broad 
St., Philadelphia, Pa. 


PRODUCTS 

























Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 


CIRCUIT BREAKER 


Introducing a new prin- 
ciple to circuit protec- 
tion, this small breaker 








PUEUY ELECTRICAL & MECHANICAL PARTS 





LOW VOLTAGE 
DC. MOTOR 


Wherever a low voltage 
dc. drive is demanded for 
industrial purposes as well 
as for heating, cooling and 
ventilating buses, this motor 
provides powerful circula- 
tion of either heated or 
refrigerated air quietly and 
continuously. It is equipped 
with closed type precision 
ball bearings, and splash- 
proof construction. Rated 
at 4 hp., 1125 rpm., 13 




































combines bi-metal ther- 
mal and magnetic trip 
actions, giving it the ad- 
vantage of instantaneous 
trip on short circuits as 
well as time delay for 
momentary overloads 
such as those caused by 
lamp, appliance or mo- 
tor inrush currents. 
Available in ratings of 
15 to 35 amp., single 
pole only, 250 volts ac. 
and 195 volts dc. West- 
inghouse Electric & Mfg 
Co., East Pittsburgh, Pa. 


volts. Delco Appliance 
Div., General Motors Sales 
Corp., Rochester, N. Y. 





JET-PUMP MOTOR 





Designed to give cooler 
operation, this motor with 
built-in capacitor is avail- 
able in sizes from % to 1 
hp. for jet-pump service. 
Utilizes a cast aluminum ro- 
tor, ball bearings suitable 
for vertical operation, and 
thermal overload protec- 
tion. General Electric Co., 
Schenectady, N. Y. 


CONTROL SWITCH 


Circuits are made and broken inside ferro-tube 
mercury contacts in this simply-designed control 
switch which can be operated by hand, foot treadle, 
float or pressure in connection with signals, relays, 
etc. Can be furnished with one or two mercury 
contacts for single or double pole make and break, 
or for controlling two separate circuits. Jefferson 
Electric Co., Bellwood, Ill. 





AUTOMATIC 
SPEED CONTROL 


Adapted to variable 
speed motors, this new 
electric remote control 
consists of a small worm 
gear reducer mounted 
on the control case and 
connected to the shaft 
which changes the 
speed. The pilot motor 
is operated by thermo- 
stat, float switch or sim- 
ilar control through a 
cyclic relay or process 
timer. For ventilating 
and heating applice- 
tions. U. S. Electrical 
Motors, Inc., 200 E. 
Slauson Ave., Los An- 
geles, Cal. 


CERAMIC TRIMMER CAPACITOR 


Compact, improved type of capacitor, 
equally stable at all capacity adjustments. 
Fixed plate is bonded to the ceramic base; 
variable plate rotates on a ground cera- 
mic surface; power factor is less than 0.1 
per cent, and capacity change with hu- 
midity or temperature cycling less than 
0.5 per cent. Centralab, 900 E. Keefe 
Ave., Milwaukee, Wis. 
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MICROPHONE SWITCH 


Press-to-talk type switch for crystal, dy- 
namic and velocity microphones. A 
slight downward movement of the thumb 
locks it in ‘‘on’’ position. Has coupling 
ring at one end with coupling threads at 
the other, machined to fit standard micro- 
phone connectors. Switch spring is 
silver plated for low resistance contact 
and continued noise-free operation. 
American Phenolic Corp., 1250 W. Van 
Buren St., Chicago, Ill. 





RADIO INTERFERENCE FILTERS 


Highly effective, inexpensive filters, one 
for use in built-in fluorescent lighting 
systems and the other for plugging into 
outlets supplying such lamps, to eliminate 
radio interference. Built-in unit is 
equipped with a spade-type mounting 
foot which slips under the head of any 
existing screw. Cornell-Dubilier Elec- 
tric Corp., South Plainfield, N. J. 
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VOLTAGE 
REGULATOR 


Automatic constant volt- 
age regulator for main- 
taining the load voltage 
within plus or minus % 
of 1 per cent for a load 
variation from zero to 
the full capacity of the 
regulator.Recommended 
for use in broadcast and 
sound equipment, com- 
mercial lighting, x-ray 
equipment, instrument 
calibration, manufactur- 
ing processes, labora- 
tory and commercial 
testing. Clark Controller 
Co., 1146 East 152 St., 
Cleveland, Ohio. 
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REMOTE BULB 
THERMOSTAT 


For use where require- 
ments call for a motor- 
operated valve or- 
damper to be positioned 
accurately and quickly 
in accordance with load 
variations. Particularly 
applicable as a control 
for dryers, ovens, air 
conditioners and food 
cookers. Remote bulb 
and bellows assembly 
are hydraulically formed, 
providing uniformity and 
maximum strength. Vol- 
ume of liquid and con- 
ducting surfaces are bal- 
anced to give minimum 
ambient temperature ef- 
fect. Barber-ColmanCo., 
Rockford, III. 
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AND THERE ARE ALSO— 


FINISHES resembling hammered silver, cop- 
per, bronze and other ornamental metals for 
application on all metal and molded plastic 
surfaces, such as heating units, radio cases, 
etc. A base coat of the desired color is 
first sprayed on, followed by a spatter coat 
of liquid which produces the hammered 
pattern. The product is then baked at med- 
ium heat for an hour, resulting in a lustrous 
metallic finish that is tough and durable. 
Maas & Waldstein Co., Newark, N. J. 


ELECTRO-SENSITIVE DRY RECORDING 
PAPER. A carbon-impregnated paper sur- 
faced on one side with a material which 
presents a permanent change in color at any 
point where an electric current passes 
through it. Is unaffected by light or atmos- 
pheric conditions and requires no process- 
ing, the record made upon the paper being 
ready for instant use. Western Union Tele- 
graph Co., 60 Hudson St., New York, N. Y. 


EXTRUDED ETHYLCELLULOSE THERMO- 
PLASTIC has good resistance to impact at 
low temperatures and offers excellent elec- 
trical properties. Supplied in the form of 


PRECISION MOTOR 


With a power output of 
1/13 hp. for intermit- 
tent duty at 8500 rpm. 
and extremely low space 
and weight factors, this 
motor is designed for 
exacting radio, aircraft 
and similar applications. 
ls completely enclosed 
and corrosion-proof; has 
high starting torque, 
low starting current, 
high efficiency. _ Eicor 
Inc., 515MS. Laflin St., 
Chicago, Ill. 


granules, it may be extruded in ribbons, rods, 
solids or tubes to meet almost any specifica- 
tion without limitations as to color. The 
base material is inherently more flexible than 
many other plastics and is therefore offered 
as especially suitable for applications re- 
quiring toughness and flexibility. Moisture 
absorption and volume changes are low; has 
good weather resistance; burns with diffi- 


culty. Dow Chemical Co., Midland, Mich. 


V-BELTS so constructed as to prevent ac- 
cumulation of static and retain static-dis- 
charging qualities during entire service life. 
Especially adapted to washing machines and 
other equipment where static discharges 
might create a fire hazard since the resistance 
built into the belt is sufficient so that it can- 
not act as a direct passage for current. 
Available, for the present, to machine and 
equipment makers only. B. F. Goodrich Co., 
Akron, Ohio. 


SYNTHETIC ENAMELS.  Urea-formalde- 
hyde base enamels with high resistance to 
heat, corrosion, and humidity conditions. 
Bake in 1 minute or less; are flexible enough 
to withstand mild forming; can be easily 
applied by roller coat, dip or spray; and are 
available in all colors and degrees of gloss. 
Roxalin Flexible Lacquer Co., Elizabeth, N.J. 
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For Pure-Air, Service-Free 


(Compressor Performance 


problem. 4 
ing purifier. 


chamber. 5 


Valve vents 


UR PROBLEM was to design a small automa- 
tic air compressor to be used in supplying pres- 
sure for beer and beverage dispensing, dental 

offices, gasoline stoves, pneumatic controls, house 
trailer water systems, chemical laboratories, and all 
applications where large volume is secondary to pure 
air supply. While there were a number of small air 
compressors on the market, it was our opinion that these 
were, for the most part, simply small editions of con- 
ventional air compressors, and lacked certain features 
of design which were desirable in a compressor in- 
tended for use in the above mentioned applications. 

There were two approaches to the overall engineering 
design. The first, and most important, was functional 
and demanded that our compressor have all the fea- 
tures desirable from the standpoint of specific utility in 
each of its intended fields. The second approach was 
from the manufacturing angle and had as its pre- 
requisites a design that could be economically manu- 
factured in small quantities, using standard electrical 
parts, and involving a minimum investment in special 
tools, patterns, jigs, dies, etc. We felt that existing 
product designs of this type followed the manufacturing 
approach at the expense of functional utility. 

Could these somewhat opposite approaches be recon- 
ciled? As our design developed we found that not only 
could they be reconciled but that the very attempt to do 
so resulted in an extremely simplified and virtually 100 
per cent functional design with good appearance evolv- 


BY R. T. CORNELIUS 


CHIEF ENGINEER 
THE CORNELIUS COMPANY 


OME of the 
tures (A) of the design 
De-odoriz- 
9—Simple 
| thumbscrew adjustment of 
mercury-tube 
switch. 3—Direct drive 
through counter-balanced 
eccentric and connecting 
rod. 4—Diaphragm in 
sealed compression 
Tinned alum- 
inum base provides 395 sa. 
in. of cooling surface. 6 

compression 
chamber until motor reaches 
operating speed. 

cooled induction 
8—Large chamber absorbs 
pulsations. 9—One-way 
check valve. B—Complete. 


pressure 


“must’’ fea- 


7—Fan- 
motor. 
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Primarily dictated by performance character- 
istics, the over-all engineering and appear- 
ance design of this small air compressor 
called for something far more than just a 
familiar product form in reduced size. 
Cornelius engineers started logically with a 
list of ‘“‘musts’’ and ended with a real 
accomplishment. 


ing as a by-product. Good appearance is achieved with- 
out resort to a single non-functional element in the 
entire design either inside or outside. Even the radii and 
lines of the castings have a functional utility. There 1s 
a complete absence of the surplus metal, special hous- 
ings, ‘streamlines’, etc., so commonly used in present 
day mechanical design in an effort to enhance appear- 
ance apparently for ‘‘styling’”’ reasons. 


ESTABLISHING DESIGN OBJECTIVES 


NALYSIS of the various factors involved from the 

standpoint of use and serviceability in each of the 
intended fields of performance automatically set up the 
following design objectives : 

Air Supply must be pure, odorless, and ab- 
solutely free from oil vapors. This is particularly 
necessary in a compressor to be used in draft beer 
dispensing as beer tends to absorb foreign odors 
with a consequent impairment of its aromatic 
qualities and any contact with a fatty substance 
causes the foam to collapse in the glass. 

Compressor must be fully automatic and en- 
tirely self-contained without the necessity to pur- 
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SCOVILL 


ANOTHER AID TO 
AMERICAN INDUSTRY 


HOW IT WORKS 





Boots Self-Locking Nuts 
Now Made in Wing Style 


Where a strong, vibration-resisting nut is required, the 
Boots Self-Locking Wing Style Nut will find useful appli- 
cations in many industries. It has outstanding advantages: 
self-locking —vibration resistant—easily assembled —re- 
duced weight —all metal, one-piece construction—no de- 
terioration. The hexagon “wing” style, illustrated, has all 
the advantages of a solid type nut but is 10% to 50% lighter 
and generally, size for size, costs less. Fabricated from steel, 
cadmium plated, the nuts are available in sizes from No.6 
through 4”. 

We suggest its application on electric switch gear, elec- 
tric motors, appliances, vacuum cleaners, automobile horns, 
water and gasoline pump meters, as adjusters on automobile 
headlights, as well as for use on telephone, telegraph and 
radio transmitters and communication systems. 

Variations of this nut built around the “wing” style lock- 
ing principle can be supplied for special purposes. 

Samples of the Boots “wing” style hexagon nuts will be 
sent upon request in sizes from No.6 through %4’’. Please 
address 65 Mill Street, Waterbury, Connecticut. 




























The construction of Boots “wing” style hexagon 

nuts is shown in the illustration. 

The left illustration shows the nut when not in 

use on a screw or bolt. Note the position of the 

spring member as shown at arrow “A.” 

The right illustration shows the nut in use. Note 

at arrow “B” that the spring member is expanded 

to its locking position. 

The threads in the nut member are pushing “up” 
the threads in the locking member “down.” 

This constant tension locks the nut firmly into 

position, and only a wrench applied to the nut 

will loosen or remove it. 
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MANUFACTURING COMPANY 
WATERBURY, CONN. 


Manufactured and Distributed for 
BOOTS AIRCRAFT NUT CORPORATION 





Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 
IN CANADA: 334 King Street, East, Toronto, Ontario 
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chase or install accessories such as switches, filter- 
ing devices, regulating valves, gauges, etc. 

Installation, operation, and maintenance 
must be extremely simple and a minimum of atten- 
tion should be required. Large air compressors are 
generally in the hands of mechanically-minded 
people but bar-tenders, dentists, and householders 
are often decidedly non-mechanical. 

Size. The compressor should be small, light- 
weight, and compact yet should have ample capacity 
and pressure range for its field of application. 

Self-Contained. The design should be capable 
of efficient operation and maintenance of a steady 
pressure without the use of a storage tank or re- 
ducing valve except for certain applications. Elimi- 
nation of the conventional storage tank makes for 
less bulkiness and removes a potential course of 
odorous air contamination due to collection of con- 
densation and the subsequent chemical action of 
the water on the metal of the tank. 

lor safety’s sake there should be no external 
moving parts whatsoever. 

Operation should be extremely quiet. 

Appearance must be good so that installation 
can be in plain sight without being an eyesore. 

Operation must be economical. 

Long life, dependability, freedom from trouble, 
and easy servicing are essential. 

First cost must be low and indefinite life as- 
sured by easy replacement of wearing parts which 
should, in their turn, be few. 

A design which fell short of any of these objectives 
would be, in our opinion, inadequate. Yet how could we 
achieve these objectives and still have a design which 
could be economically manufactured in small quantities, 
using standard electrical parts, and involving a minimum 
investment in special tools, jigs, dies, and patterns? 
[-xisting small air compressors were, for the most part, 
built-up assemblies of heterogeneous standard units and 
while this makes for economy of manufacture it leaves 
much to be desired in the way of functional utility. 

A diaphragm-type compression unit was decided upon 
for several reasons. First, no lubrication is required 
and this, coupled with the use of permanently lubricated 
and sealed ball bearings on the drive, enabled us to 
achieve our objective of an air supply absolutely free 


automatic 


chamber 
phragm seat. 


MAIN body cast- 

ing (A) com- 
bines and provides 
in one piece 
motor end bell, bear- 
ing seat, crankcase, 
pressure 
switch housing 
gauge recess, 


the 


surge 


and dia- 
















The base, a one- 
piece aluminum cast- 
ing serves as the 
compression head. 
The cooling fins pro- 
vide a total surface 
of 395 sq. in. 






from oil vapor. Second, peak efficiency is maintaine: 
until actual failure of diaphragms, and there is n 
gradual power loss as is the case with pistons or sliding 
vanes. Third, less power is used overcoming friction. 
Fourth, diaphragms can be very easily and cheaply re 
placed in the field without special tools or the services 
of an expert mechanic, and renewal of diaphragms 
restores peak efficiency. Fifth, the number of wearing 
parts is reduced by about 75 per cent. The one limita 
tion, comparatively short diaphragm life, was very 
definitely overcome by a number of innovations in ma 
terial, head design and assembly procedure. 

The use of a standard electric motor was desirable 
not only because of manufacturing cost but also to 
facilitate repairs in the field. However, a direct drive 
was necessary to avoid the use of pulleys, belts, gears, 
or flexible couplings, and achieve our safety objective 
of no external moving parts. This combination of a 
standard motor and direct drive was accomplished by 
designing the main body casting to serve as one end 
bell of the motor. This main body casting is one of the 
basic features of the design and is interesting because 
of the fact that it combines and provides motor end bell, 
bearing seat, crank case, automatic pressure switch 
housing, gauge recess, surge chamber, and diaphragm 
seat all in one piece. 

The base of the compressor is a one-piece aluminum 
casting and serves as the compression head. This in- 
cludes cooling fins which provide a total cooling surface 
of 325 sq. in. to dissipate the heat generated during com- 
pression. This construction contributes greatly to com- 
pression efficiency and is a factor in long diaphragm life. 
By locating the exhaust valve in this casting and also 
incorporating within it the exhaust outlet manifold the 
design base was improved. The simple exhaust valve 
is replaceable from the outside by removing the exhaust 
plug. Ten screws hold the base to the main body cast- 
ing and the diaphragm itself serves as a gasket. 

One of our objectives, let us remember, was fully 
automatic operation and the maintenance of a steady 
pressure without the use of a storage tank or reducing 
valve. This called for an automatic pressure switch with 
a differential of less than two pounds and for this close 
differential to be maintained throughout the entire range 
of operating pressures. At the same time the pressure 
switch should be so constructed as to permit adjustment 
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Armature and connecting rod assembly show- 
ing sealed ball bearings and short, rigid 
shaft with © counter-balanced eccentric. 


for wider differentials in those applications where the 
compressor is used with a storage tank. We found it 
necessary to design our own pressure switch which in- 
corporates a standard mercury tube and is exceedingly 
simple. The pressure diaphragm operates directly 
against the counter pressure of the spring and activates 
the mercury tube cradle through an ingenious mechan- 
ism involving floating pivots and linkage so that no 
binding occurs and the angular relation remains the 
same regardless of the pressure. Thus, there is no tend- 
ency of the differential to vary at different pressures as 
is the case with many commercial pressure switches. 


IR COMPRESSORS by nature are noisy and the 

problem of securing quiet operation at first seemed 
difficult. However, exceedingly quiet operation was 
achieved almost as a by-product of other elements in the 
design. Vibration is eliminated by the combination of a 
solid main body casting, ball bearings, and a counter- 
weighted eccentric statically balanced to a very light 
connecting rod which is the only reciprocating part of 
the compressor. 

Effective muffling of compression noises requires a 
chamber to provide an air cushion for the intake valve as 
well as the exhaust valve. The crank case forms such 
a chamber for the intake valve and is effectively muffled 
at the compressor intake by the purifier. This serves 
a triple purpose. It muffles intake noises, mechanically 
filters the air supply and effectively removes odors and 
smoke from the air. Its chief elements are felt filtering 
pads and activated carbon and renewal of these is easy 
and cheap. Provision is made in the purifier housing for 
connection to a remote air intake where it is desired to 
draw the air from outdoors or from some place other 
than the compressor location. 

The surge chamber acts as a muffler for exhaust 
noises and fulfills a number of other functions as well. 
The air cushion formed in the chamber absorbs the pul- 
sations of compression and smooths out the air supply 
at the compressor outlet and also at the pressure switch 
and the gauge. This contributes to positive switch oper- 
ation and eliminates the necessity for the usual easily 
clogged orifice pulsation—check in the gauge. 

Considerations of small sizes and operating economy 
indicated a small motor and a high ratio of compressor 
pressure output to watts input. Part of this problem 
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was solved by designing a simple automatic unloader 
in the intake valve. This vents the compression cham- 
ber until the motor reaches operating speed, overcom- 
ing the problem of starting torque and permitting the 
use of a small motor with economical electrical charac- 
teristics. The motor used is a standard make \% hp. 
split-phase type with low-starting current and a maxi- 
mum operating current consumption of 150 watts at 
peak load. Locked motor current is only 13 amp. 

How well were the design objectives achieved? From 
the specification and capacity chart it will be noted that 
the compressor weighs only 37 pounds, takes up less 
than a cubic foot of space, and, to repeat, is powered by 
a lg hp. motor that draws only 150 watts at peak load. 
Yet it has a free air delivery of 2,265 cu. in. per min., 
a pressure range up to 90 lbs., and a liquid displacement 
capacity per hour of 130 gal. at 30 lb. pressure and 
240 gal. at 15 lb. pressure. This is performance equal 
to that of compressors twice its size and horsepower. 
Pure air—free from odors, smoke, and oil vapor—is 
assured by the de-odorizing filter at the intake and the 
diaphragm-sealed oil-less compression chamber. Except 
for one oil cup requiring a few drops of oil once every 
two years, the only thing on the entire compressor re- 
quiring any attention whatsoever by the operator is 
the simple thumb screw which adjusts the compressor 
for any desired pressure. Once this is set, the pressure 
is automatically maintained by the built-in mercury 
tube switch. 

We have dealt considerably with the design of the 
compressor from the standpoint of easy repair. This 
is really a plus feature since exhaustive breakdown 
tests indicate very little need for repair or replacement. 
The average diaphragm life, as indicated by our break- 
down tests, is 4,000 hr. continuous running at 60 lb. 
pressure in a 90 deg. F. room temperature. This is 
the equivalent of several years normal service. 

To us, one interesting fact stands out in our experi- 
ence with the design of this compressor. That is that, 
once the approaches to design were defined and the 
objectives established, the whole design seemed to 
evolve naturally along virtually 100 per cent functional 
lines and good appearance was achieved with very 
little effort toward dressing-up. 


WHAT THE CORNELIUS MODEL K 
IS ENGINEER-DESIGNED TO DO 


CAPACITY _ 


Cu. In. 
Per Min. 


LIQUID DISPLACEMENT 


940 G.P.H. at 15 lbs. Pressure 
130 G.P.H. at 30 Ibs. Pressure 


These ratings are based on 
actual deliveries. Not theo- 
oretical piston displacement 


ratings. 
Maximum Top Pressure 90 Lbs. ° 


SPECIFICATIONS - 


Capacity: See table above. Pressure Range: 0 to 90 Ibs. Overall 
Dimensions: Model K 14% in. x 9 in. x 12 in.—Model KT 14144 
in x 16 in. x 21 in. Weight: Model K 37 lbs.—Model KT 70 Ibs. 
Compression Head: Oil-less diaphragm type with 325 sq. in 
finned cooling surface. Automatic Pressure Switch Differential: 
2 Ibs. Current Consumption: 150 watts a peak load. Motor: % 
h.p. brushless induction type. 110 V 60 Cycle AC. standard. 
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HERE’S nothing wrong with this picture ex- 
cept that it doesn’t show the alarm system 
which already has a riot car on the way to the 
scene. Neither does it show that Synthane insula- 
tion is quietly but dependably on the job all the 
way from the signal button to the enunciator at 
headquarters. Or that Synthane supplies reliable 
insulation to manufacturers of burglar, smoke, 
fire, water and many other alarm systems. 
Although alarm systems may have no bearing 
on your business, Synthane can probably help you, 
for Synthane Bakelite-laminated sheets, rods, tubes 
and fabricated parts influence the design, produc- 
tion and performance of many electrical, radio, 
mechanical and chemical products. 


Bakelit 


Synthane is a dense, hard, uniform technical 
plastic with a plus of combined properties—light- 
weight (half the weight of aluminum), structural 
strength, excellent dielectric characteristics, re- 
sistant to many corrosive solvents, gases, petro- 
leum products, water and many acids and salts. 

Synthane is also easily machined. You can ma- 
chine it yourself or we'll do it for you as we did 
for three typical manufacturers whose products 
are pictured at the left. 

If you want to improve performance, lower 
costs, or smooth out production problems, write 
for samples of Synthane, information or engineer- 
ing assistance. 

SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


laminated 





TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 














































FOR MULTI-POINT CONTROL 


(Continued from p. 52) 


siderably larger ratings than necessary to do the job. 
This feature has been carefully engineered into this 
equipment and as a result, all tubes, transformers, 
condensers, resistors, etc., are run far below their rated 
values. 

But failures are inevitable and unpredictable. There- 
fore besides the normal complement of fuses, five 
circuit-breaking relays have been included in strategic 
places to protect the rest of the apparatus should one 
or more components fail. The accompanying circuit 
diagram shows their disposition. Protective relays are 
so placed that the primaries of the low and high voltage 
power supply transformers will be opened if (1) modu- 
lator bias fails (2) there is excessive current drawn in 
either the power amplifier, modulator or exciter stages. 

In the circuit diagram for the control system it will 
be noted that a pair of contacts on the plate relay oper- 
ate to short-circuit a dropping resistor in the primaries 
of the filament transformers of the large tubes. This 
refinement allows the tubes to operate below normal 
filament voltage during the long stand-by periods, thus 
greatly increasing their life and decreasing the possibil- 
ity of tube failure. These tubes have quick heating 
filaments and are ready to operate the moment the plate 
relay closes, restoring normal filament voltage to them. 
This arrangement saves power and tube replacement. 

1000-P has a nominal output of 


ors 
1 kw. available on either the intermediate or 


ultra-high frequency police bands. The output circuit 
may be arranged for any type of feeders and antenna 
systems. It is high level modulated, the modulation 
capability being 100 per cent. Peak limiting is em- 
ployed to sustain a high average level of modulation 
with resulting high efficiency. The total r.m.s. har- 
monic content is less than 5 per cent of the fundamental 
at full modulation, for an audio range uniform within 
plus or minus 1.5 db from 40 to 10,000 cycles per sec. 
The audio range can be attenuated as desired to con- 
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centrate energy in the speech range. The carrier noise 
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level is more than 60 db. (unweighted) below program 
level. The modulator can be excited to 100 per cent. by 
a signal of zero level into a 500 ohm line. The manner 
of introducing this signal, and the control system of the 
transmitter, will be discussed in detail later. Full rated 
output is obtained with approximately 3 kw. input from 
110/220 volts 50/60 cycles single phase power lines. 
With the exception of speech amplifier and control 
units, the transmitter is self-contained in a steel cabinet 
36 in. wide, 28 in. deep and 78 in. high. All wires to 
and from the transmitter may be run in ordinary 
electrical conduit. 

In the intermediate frequency transmitter, the radio 
frequency section consists of five tubes, as follows: 6L6 
oscillator, governed by a temperature-controlled crystal, 
807 buffer amplifier, 1OOTH driver amplifier and two 
250TH tubes in push pull as final amplifier. All stages 
are capacitatively coupled, this method being the most 
desirable for a single frequency transmitter operating 
in this region. QOut-of-phase driving voltages for the 
final amplifier are obtained by using a balanced tank 
for the driver stage, which also provides neutralizing 
voltage for that stage. Meters for the RF stages read 
final amplifier plate voltage, plate cur- 
rent and grid current; driver plate cur- 
rent and grid current; buffer plate 
current and oscillator plate current. 
Filament voltage to the final amplifier 
and driver tubes (also the modulator 
tubes) is controlled by a variable in- 
ductance in the primary of the filament 
transformers, and is appropriately 
metered. 


(Continued on p. 98) 
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CCONTROL circuit for the simplified case of a 

single remote initiating station. Multiple- 
station controls are invariably provided in actual 
installations, 
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MOTOR SPECIFICATIONS 





for designea-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the ‘Current’ column, by the following key: 


POLYPHASE INDUCTION MOTORS 
12—Squirrel Cage 


a—Normal torque, normal starting current. 


SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 


10—Repulsion-start induction 


11—Repulsion induction 


b—Normal torque, low starting current. 


c—Hisgh torque, low starting current, 
d—Hisgh slip. 


e—Low starting torque, normal starting current. 


f—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘‘Low Voltage" column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


MOTOR 
MANUFACTURER 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘*Motors,”’ in 
Classified Index 


section of this issue 


Alliance Mfg. Co. 


HORSE- 


| x» * ** | Miniature 


Integral (1 to 7%) 


| Fractional 





POWER 


Over 7% 


Constant 


Variable 





Baldor Elec. Co. 


Barber-Colman Co. 


Black & Decker 
Elec. Co. 





Bodine Elec. Co. 


(Frames Interchangeable) 


Delco Appliance Div., 
G. M. Sales Corp. 





SPEED 





| High-speed 





x ™* | Reversing 


CURRENT 


| Universal 


x» | (See Note) LOW VOLTAG 


BEARINGS, 
LUBRICATION 


| Bronze-sleeve 


| Ring 
x» | Oil-less 


| Babbitt 


| Open or Skeleton 
| Semi-enclosed 
x * | Totally enclosed 


MOUNT- 


ING SHAFT 


Tapered, Special Arbor 


Extension or Double 
Shaftless 


| Explosion-proof 
Pipe Ventilated 
Vertical (See Note) 
Cradle or Resilient 


Fan-cooled 


| Splash-proof 
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A Leland specia 





btor can cut your production costs and 


in many cases & increase sales. Heregatite 





First, by usin ‘ § sondard motor, you may ® 
by adapters, belig) pulleys, special mountin 
ing, etc. As wilt Leland motor cutsiee 





all such ite 

Second, a ; : 
high torque, ‘unusual quietness, or close | 
these are the kind of featu 
and can't get with asta 

Third, extra 
can be obtained with 5 
duits, overload + : 
and switches fall into 4 

Fourth, a specia 
of your products . . 
buy appeal. 
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LELAND Motors 








| Centrifugal Switch 


| Governor Control 


| Thermostat 





| worked into the design j 
beauty .. . increasing the 


Here's Material for Your Next Sales Campaign (This evidence of 


In your selling, feature the "extras'’ added to your products by icin 
special-built Leland motors. And in your production, take ad- ss hihace ad diamond bored . <. 
vantage of the economies special motors offer. To see exactly : 
what Leland can do for your products, write, wire, or telephone 
for a no-obligation analysis of your set-up. 


THE LELAND ELECTRIC COMPANY, DAYTON, OHIO 


More Than 200 Authorized, Fully Equipped Service Stations 


—— 











This Special Leland Motor Solved a Major 
Production Problem for Oil Burner Manufacturers 


Here is a typical case where a spe- therefore, is the need for changing 
cial motor does a better job. This oil burner design with different sizes. 
small Leland oil burner motor has the @ And cooperating further with ‘oil | 





same streamlined, chromium trimmed burner manufacturers, Leland also 
exterior and flange dimensions as the furnishes special motors arranged 
larger Leland sizes. Such construc- for the direct mounting of the fuel 
tion permits oil burner manufacturers pump in base or flange mounted 
to build all sizes of burners with construction, as well as DC motors 
standard motor mountings. Gone, which furnish AC power for ignition. 
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“Fewer Rejected Coils 


... since we switched to 
A. S. & W. MAGNET WIRE” 
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- happened in dozens of electri- 
cal manufacturing plants. This 
magnet wire, because of its unsur- 
passed uniformity, helps coil winders 
produce more perfect coils, keeps 
rejects to a minimum, and assures 
more consistent results in finished 
assemblies. 

From copper ingot to finished 
product, this magnet wire is pro- 
duced under the sole responsibility 
of the American Steel & Wire Com- 
pany. Our inspectors oversee every 
stage of production to make sure 
that every spool of wire is as soft and 
uniform as modern science can make 
it. 

It is available in a wide variety of 
gauges and shapes, insulated with 
cotton, silk, enamel, paper, asbestos, 
or glass to meet your specific require- 
ments. Adequate warehouse stocks 
are maintained in strategic locations 
throughout the country, to assure 
prompt delivery of the magnet wire 
you need—when you need it. Write 
for complete data. 


Have you tried Amerglass—our new glass- 
insulated magnet wire? You'll find its prop- 
erties worth looking into. 








AMERGLASS MAGNET WIRE AMERBESTOS MAGNET WIRE ENAMELED AND COTTON COTTON OR SILK MAGNET WIRE PAPER COVERED MAGNET WIRE ARMATURE BINDING WIRE 
MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago Ucs and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 








| 
] 
{ 





“mw 





so 


United States Steel Export Company. New York 
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FOR BETTER MACHINES AND APPLIANCES 


| SLOCK LIST No. 1 | 


| 
| 


DO’ 


OUS BRONZE 

















Really New! 


A New Policy . . . a Distinctive Idea . . . by the out- 
standing pioneer of Lubricant-Retaining Bearings 


(Established 1883). 


The New Policy?—Hundreds of standard sizes of "Compo" 
Oil-Retaining Porous Bronze Bearings in STOCK, ready 
for Immediate Shipment . . . HERETOFORE MADE 
ONLY TO ORDER! 


The Distinctive Idea? —SHIPMENTS DIRECT FROM THE 
FACTORY TO YOU. No Intermediates—No Delay! 
No Confusion—AND THE GREATEST ECONOMY! 


The New "Compo" Stock List No. | [illustrated above) 
FREE FOR THE ASKING. A quick-reference tabula- 
tion of hundreds of STOCK sizes—plain, flanged and 
thrust—with prices ... and simplified charts on 
Permissible Loads, Shaft Clearances and Installation 
(without machining) in handy form to fit your letter file. 


WRITE FOR YOUR COPY, NOW 


Save Time, Expense and Costly Delays 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and. LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 
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CELLULOSE INSULATION 


(Continued from p. 56) 


ing process. The saturated paper is passed through a 
series of tanks containing progressively weaker solu- 
tions of zine chloride until it finally reaches fresh water, 
where the last trace of chemical is soaked out. The 
length of time required to remove the chemical varies 
with the thickness of the sheets. One week is usually 
required to pure sheets 14. in. thick, and about 18 
months for sheets 2 in. thick. 

After the chemical in the sheets has been displaced 
with pure water, the material is subjected to a drying 
treatment. As the sheets dry, they shrink into a hard, 
dense material that is tough, pliable, and very strong. 
‘he density of the fibre is the direct result of the chem- 
ical action, which gelatinizes the cotton fibres, plus the 
shrinkage which occurs in drying. During the process, 
the sheets become wrinkled and distorted in the same 
manner as leather which has been wet and afterward 
dried. In order to straighten the sheets, they are 
placed under heated hydraulic presses, and come out 
smooth and flat. 

Tubes are made in much the same manner as the 
sheet fibre. Cotton paper is passed through a zinc 
chloride bath and then wound upon a mandrel, or core, 
the diameter of which is the same as the specified inside 
diameter of the tube. The chemical is removed from the 
saturated tubes by a leaching process similar to that 





OUGH, dense and homogeneous, and possessing 
excellent electrical insulating properties, vulcan- 
ized fibre (A) 1s furnished in sheets, tubes and rods 
suitable for many types of machining operations. Fibre 
parts (B) illustrate adaptability of this material to 

B creasing, bending and forming. 











- 


ELECTRICAL MANUFACTURING 




















ugh a 
 solu- 
water, 


The 
















varies 

isually 

nut 18 

placed 

drying 

_ hard, 

strong. 

chem- 

us the 
rocess, 
» same 6. OIL, GREASE A raiet 
rward ROOF OISTURE RESIS 
y are 1. HEATP kbestos we in the insulation of 
1e out because the insulation ve a to open because the us rot, bloom or = . 

aa a’t dry eakage or moisture. ee impregnating compounds . 
as the paths vide ample moisture res! " 
F 

4 zinc 2. FiRerRo® ation of Rockbestos ie TAKES OVERLOADS 
- core, 


because the insul 





insi asbestos, 
inside 













4 ires i ically < t of because coppe kbestos Wires 
; Wires is basics d will not suppor - orate asbestos, Roc ; 
mm the a a a onder arc conditions. Sas nani current carrying capacity. 
a carry Ha Ss 
iis i] 3, PERMANENT g. REDUCES RETIRE 
: x . f s 
because the asbestos mt a ew er AND REPLAC r of the 
Rockbestos Wires won't CO was good the permanent characte’ © 
heat or with age =o — - n of Rockbestos Wires Bence a 
insulatio of applian 
as new”. reventable cause ire failure. 
} 4. NEV ER BECOMES equipment breakdown .. - W! 






stos processe 
we time and temp 





because Rockb 
is not affected 
like organic isu 
rubber, cotton, etc. 


T 
_ RESISTS HEA 
; AND VIBRATION 
because heat 


sulation, vibr 
open up cracks 









! 






or shake it loose. 











For your requirements the Rockbestos line contains 
the most complete assortment of heat-resisting wires, 
cables and cords available, in either Rockbestos All- 
Asbestos or A.V.C. (asbestos and varnished cam- 
bric) constructions. More than one hundred standard 
wires to select from, and a research department which 
is always ready to design a “special” if you need one. 







New York 
Pittsburgh 





Buffalo 
St. Louis 








Los Angeles 





A typical construction — Table RF, 600 Volt Rockbestos Flexible All- As 
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Send for our bulletins No. 10-E on Apparatus and Equip- 
ment Wires, Cables and Cords, No. 64 on Electric Range 
and Appliance Lead Wires and No. 51 on Rockbestos 
E.X. Synthetic Insulated Wires. Write to “Headquarters 
for Wires with Permanent Insulation”, Rockbestos 
Products Corporation, 757 Nicoll St., New Haven, Conn., 
or get in touch with our nearest branch office. 


Detroit 


Chicago 
Portland. Ore. 


San Francisco Seattle 











bestos Apparatus Cable — One of 118 permanently insulated wires and cables. 





















































LASTING SPRING ACTION 
with BRIDGEPORT 
CONTROLLED PHOSPHOR BRONZE 





IGH-STANDARD volume production of springs, 

electrical contacts, and other delicate instru- 
ment parts are important factors that Bridgeport 
engineers into every inch of Bridgeport Controlled 
Phosphor Bronze. Using controlled quality by the 
most modern and improved processing methods and 
accurately checking throughout for the consistent 
performance efficiency; Bridgeport is able to produce 
a versatile, corrosion-resisting spring metal that is 
exceptionally strong, durable and uniform yet with 
a toughness and resilience that meets the most rigid 
inspection tests. Whenever the order specifies quality 


manufacture ...and long life... you can depend on— 


BRIDGEPORT CONTROLLED PHOSPHOR BRONZE 





used in the manufacture of fibre sheets. During leach 
ing, the winding mandrels are removed, but as the tubes 
are taken from the fresh water puring tanks, a rolling 
or finishing mandrel is placed in each tube. The tubes 
are then dried, during which operation they shrink down 
firmly upon the rolling mandrels. After drying, they 
are rolled to size in rolling mills similar to those used 
in rolling steel tubes. If close limits are required, the 
tubes are ground to size. 

Vulcanized fibre can be readily punched, stamped, 
drilled, sawed, formed, threaded, planed, ground, pol- 
ished, etc. It has excellent arc-resisting qualities, is 
non-corrosive and is unaffected by oils and greases. 
Salts also have no effect upon it, but most mineral acids 
will in time cause disintegration. Vulcanized fibre is 
used for armature wedges, commutator rings, condenser 
tube packings, brush holder bushings, cord spring bush- 
ings, ignition cable tubes, fuse tubes, electrode holder 
handles, flashlight cases, etc. Fibre grommets and 
washers are used to protect wiring from abrasion on 
electric meters, fans, radios, and similar products. 


FOR SLOT INSULATION USE 


ISH paper is a strong, tough, insulating paper man- 

ufactured in a manner similar to vulcanized fibre 
although the chemical treatment is somewhat different. 
Designed primarily for use as an insulation for arma- 
ture slots and field coils, it has high dielectric strength, 
will withstand extreme bending without cracking, and 
possesses a hard surface which resists the abrasive ac- 
tion of rough spots in machined slots. It is not affected 
by lubricating or transformer oil but will absorb mois- 
ture unless paraffined or otherwise treated. When used 
in combination with mica, it makes an excellent com- 
posite insulation. 

Fish paper is made in sheets and continuous rolls, 
or it may be had in ribbon rolls for automatic machines. 
It is furnished in a natural dark grey color only, no 
pigments or other coloring matter being used in its 
manufacture. Continuous rolls and ribbon rolls are 
supplied in thicknesses from 0.004 to 4% in., while 
sheets approximately 48 x 80 in. are available in thick- 
nesses up to % in. The dielectric strength ranges from 
about 250 to 400 volts per mil. Tish paper readily 
lends itself to forming, bending and creasing opera- 
tions and is extensively used as slot insulation in frac- 
tional horsepower motors where space is an important 
factor. 

Non-chemical papers, made from cotton rags, wood 
pulp, rope or combinations of these materials, are also 
used extensively for motor slot insulation. These pa- 
pers are distinguished by their unusual toughness and 
excellent heat-aging characteristics. The best non- 
chemical papers are made entirely of cotton rags, while 
those of lower quality are made either of part rag and 
part wood pulp or entirely of wood pulp. In the man- 
ufacture of one typeof cotton rag paper, the fibre stock 
is put through an extensive refining process in order to 
eliminate completely all impurities. It is then trans- 
ferred to a single cylinder paper or “wet machine. 
Here, a cylinder covered with a fine mesh screen ro- 
tates in a vat containing the fibre stock. As the cylin- 
der rotates, the water runs through the screen face and 
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WITH THIS 


: NEW 2-SPEED 
rent GEARED MOTOR 





ngth, 
_ and Walker-Turner Shockproof Geared Motors are 
ye ac- now available with a double winding, controlled 
rected by an interlocking switch, affording the operator 
a a choice of two speeds, changeable instantly at 
1 usec * 
i the pressure of a button. Thus, to the wide range 
CO - 
of shaft speeds made possible by various gear 
rolls, arrangements, we add a secondary speed which 
hines. may be switched on and off at will. 
y, no 
in its This versatile two-speed motor, now standard 
Ss are equipment on several models of our own Flexible 
while Shaft Machines, gives the designing engineer 
thick- many opportunities for product improvement. 
from ; 
li}, Available in various speeds from 700 to 8,000 
Cal F 
ypera- R. P. M. and in sizes from 1/4 H.P. to 3 H.P. for 
frac- polyphase circuits only. Full details on request. 
Ortant 
ar WALKER TURNER 
” 
e also 
se pa- 
se PRODUCTS 
nee MOTORS e FLEXIBLE SHAFTING e FLEXIBLE SHAFT 
hile MACHINES e BENCH GRINDERS ¢ DRILL PRESSES e METAL- 
— CUTTING BAND SAWS ¢« RADIAL CUT-OFF MACHINES AND 
¢ and OTHER MACHINES FOR WORKING METAL, WOOD & PLASTICS 
man- 
ste ck 
der to 
trans- 
chine. 
‘n ro- 
celia. company. inc FOR METAL, 
% PLAINFIELD. N.J 
‘e and oe 
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STEAL A MARCH ON COMPETITION 









WALKER-TURNER MACHINE TOOLS 











Walker-Turner 
Geared Motors have proved 
their rugged dependability in con 


stant service in leading aircraft 


and other industrial plants. 


Above) Close-up of a Walker-Turner Flexible Shaft Machine powered by a 
Walker-Turner two-speed shock-proof geared motor. Note the switch which 


gives a choice of two speeds at the pressure of a button. 


Below) Cutaway section of the Walker-Turner shockproof geared motor. 
Thousands of motors of this type have been in service for more than two 


years without one case of gear breakage due to shock yet reported 





WOOD AND PLASTICS 
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cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


PTITTT  e NG) de 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 



























a layer of fibre pulp is deposited. This deposit is 
picked up by an endless belt of felt and is transferred 
to a large metal roll. When the proper number of plies 
has been transferred to the roll, the wet paper on the 
cylinder is slit across its face and stripped off. It is 
then hung in a drying loft and subjected to a tempera- 
ture of approximately 100 deg. F. 

During the drying treatment, the natural shrinkage 
of the paper causes an increase in the density, and the 
knitting of the fibres assures mechanical strength. The 
high density and glazed finish necessary for maximum 
dielectric strength are obtained mechanically by means 
of rollers which compress the sheet under high pres- 
These rollers are 2 in. wide and roll over a steel 
bedplate. Each sheet is moistened and slowly worked 


sure. 


through the roller several times. This compresses the 
paper to about one-half its thickness and gives it high 
density, flatness and high glaze. 

Non-chemical insulating papers are available in rolls 
or sheets. Roll paper is furnished in thicknesses from 
approximately 0.007 to 0.020 in., while sheets can be 
obtained from 0.007 to 0.093 in. For convenience and 
economy in cutting and forming, roll paper is prefer- 
able to paper. It 
mechanical and electrical properties equal to the better 
grades of sheet paper. 


sheet does not, however, possess 
This is because roll type paper 
must be dried on cylinders under tension, and the nat- 
ural shrinkage of the paper is somewhat retarded. 
Hence, it is seldom as strong as sheet paper, in general. 

Slot insulating papers have a greater resistance to 
tear and a greater stretch across the grain than with 
the grain. They should always be cut so that the grain 
is parallel to the circumference of the armature or 
stator. In rolled or coiled stock, the grain is always 
parallel to the length, while on sheet stock, the grain is 
usually parallel to the longer dimension. Slot papers 
are often cuffed or folded over at the edges to form a 
double thick protective end. A cuffed paper is unusu- 
ally strong and resilient, and it affords positive pro- 
tection to the winding at the slot ends. Also, by cuffing 
a paper, it is possible to eliminate the need for fibre 
end laminations. 

Generally, it is best to use only the toughest paper 


SLoT papers are often cuffed or folded over at the 

edges to form a double thick protective end, thus 

affording positive protection to the winding at the 
slot ends. 
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DRIVING OLD-FASHIONED SCREWS 
WASTES TIME. 






Every item pictured left represents unnec- 
essarily wasted time — hours which can be 
saved using Phillips Screws. 


Phillips Screws shorten hours spent in screw 
driving, and speed delivery of your products 
by eliminating: 

need for drilling pilot holes 

need for a helper to steady the work 
slow driving with hand drivers 
crooked screws or split heads 
accidents caused by slipping drivers 
delays caused by broken drivers 
refinishing screw driver scars 


















Twice as many hands are needed with 
old-fashioned screw driving as with 
PHILLIPS RECESSED HEAD SCREW shown at right. 


The Phillips Screw clings to the driver, permitting one-hand driving while the other 
hand holds the work. The recess prevents the driver from slipping, so it’s safe to use a 
faster driving method. Fewer screws (or smaller, lower-cost sizes) can be used because 
the Phillips Screw provides greater holding power. 


The reason you see Phillips Screws on most makes of cars, aircraft, electrical appliances, 
furniture, etc. — is that those manufacturers have proved it costs less — in time and 
money — to use Phillips Screws. Don’t let slow-poke fastening cause an unnecessary 
jam of unfilled orders. Get in touch with one of the firms listed below. 


PHILLIPS RECESSED HEAD SCREWS... Taleo 


MACHIN Gicnews SHEET menfi SCREWS wooo Jenews stovgours 
U. S. Pate nts on Product and Meth »ds Nos. 2 2,096, 343; 2,046,837; 2,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
dibenuh ind Ponti, 
American Screw Co., Licensor, Providence, R.1. The Lamson & Sessions Co., Cleveland, Ohio Pheol! Called: Company, Chicago, Illinois 
Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co. , Port Chester, N.Y. 
Corbin Screw Corporation, New Britain, Conn. Parker-Kalon Corporation, New York, N.Y. Scovill Manufacturing Co., Waterbury, Conn. 


Shakeproof Lock Washer Co , Chicago, til. 

































































Improved Performance — Marks 
all Appliances Insulated with the New 


Y 2 HIGH HEAT MICA PLATE 
- (FOR COMPRESSED HEATING UNITS) 


Availability:—Any quantity on short notice—in sheets or 
full size parts, plain or punched to specifications. 


Economy:—Low first cost plus ease in handling, wiring and 
assembling, cuts manufacturing costs. Availability plus 
Economy plus Improved Performance make Y-27 the most 
desirable High Heat Mica Insulation for all appliances 
having Enclosed (compressed) heating units. 


Write for new descriptive folder on this new_Mica Insulation 
NEW ENGLAND MICA COMPANY 
Incorporated 
Wakefield, Massachusetts 





Specialists in HIGH VOLTAGE 


EACH year, Acme produces immense quantities of 
high voltage transformer and ignition coils. The 
secondaries contain thousands of turns of wire often 
as small as .0028”, deliver tremendous voltages. The 
insulation must be right, and is—due to experienced 
operators, special Acme-formula waxes and varnishes, 
thorough impregnation, and the most rigid inspec- 
tion. Naturally such a set-up guarantees the very 
finest low voltage coils. May we estimate on your needs? 


The Acme Wire Co., New Haven, Conn. 


Aeme Wire 


PRODUCTS 


P* 








for cuffing, as a low quality paper may crack or dé 
laminate. High-density sheet papers are best, althoug 
they are not as adaptable to the cuffing machine opera 
tion as roll paper. Sheet papers are often cut int 
strips and the ends taped together so that they can feed 
continuously through the cuffing and forming machine 
High grade, non-chemical, cotton fibre papers hav: 
a dielectric strength of about 300 volts per mil. Wood 
pulp, or express paper, has a dielectric strength whic! 
averages about 200 volts per mil. The latter is gener 
ally employed as slot insulation on automotive genera 
tors and armatures, washing machine and other types 
of low voltage electric motors, and on similar applica 
tions which require a thin material of moderate strength. 
Where operating conditions are severe, or where chem 
ical and utmost electrical protection are needed, a dou 
ble insulation consisting of varnished cambric combined 
with high density, non-chemical, rag-base paper may be 
used. One combination insulation of this type is avail- 
able in thicknesses ranging from 0.012 to 0.026 in. The 
dielectric strength runs from about 500 to 900 volts 
per mil. This insulation is extremely tough, will with- 
stand severe bending without buckling, and is resistant 
to deterioration under heat. It can be cut, punched or 
slit without difficulty and is employed almost exclu- 
sively as slot insulation for armatures and stators. 


WHERE MECHANICAL RIGIDITY IS NEEDED 


RESSBOARD is a dense material like cardboard, 

but less hard and stiff than fibre and more easily 
worked. It readily absorbs oils and varnishes which 
render it more moisture-proof than in its untreated 
condition. It is used extensively for layer insulation 
and spacers in various types of generator, motor, trans- 
former and regulator coils, and for collars and shields 
on high voltage transformers. Pressboard is useful 
where an insulation value must be combined with 
mechanical rigidity. Its dielectric strength ranges from 
about 100 to 400 volts per mil. When immersed in 
insulating oil, its dielectric strength is more than dou- 
bled, rendering it especially valuable for service where 
it will be continually immersed in oil. It is made in 
tan and grey colors in thicknesses ranging from 0.007 
to 7/16 in. 

Kraft paper is a strong insulating paper, usually 
of a dark brown color, made from purified sulphate 
pulp. It is used singly or in combination with fish 
paper in the manufacture of electric coil bobbins and 
tubes for winding various types of coils. One design 
of coil bobbin, made either of kraft or fish paper, or 
a combination of both, depending on requirements, is 
spirally wound on a steel die to form a tube which 1s 


| then cut into specified bobbin sizes. The flanges are 


formed of vulcanized fibre which is die cut to the exact 
size and shape and pressed onto the tube ends. The 
bobbin is impregnated with a special lacquer which 


| increases the strength and forms a seal between the 

tube and flange. Another type of paper tube is made 
| by applying one or more plies of ethyl cellulose to the 
| outside of the kraft paper. The cellulose layer is usu- 
| ally 0.003 in. thick and is lapped % in. on the spiral 
| edge of the tube so that there is no bare kraft paper. 


COILS—MAGNET WIRE—VARN ISHED INSULATIONS—CA4PACITOI §, ON test, tubes of this type have shown a resistance to 
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TURING 


“THEY SURE TOOK 
THE WIND 
OUT OF MY SAILS!” 


1. ‘“‘WE GOT A PUMP AND MOTOR in by ship the 
other day that were completely soaked with water. | 
don't know how they got that way——maybe some- 
body even dropped ‘em overboard when they were 


being loaded. All | know is that the motor wouldn't 
work.”’ 2 “| SQUAWKED PLENTY ABOUT IT to the a “IMAGINE MY SURPRISE when a guy 
local G-E office. It burnt me up to see that showed up from a G-E service shop less than 
motor sitting there on the floor — useless.”’ an hour later. He must have started over here 
HEN a machinery manufacturer almost before | finished talking. 


sells his product equipped with 
G-E motors and control, the complete 
service facilities of the G-E organization 
are available to his customer. Here is a 
true story which illustrates this point. 
It is a typical example of the attention 
anyone gets when he buys G-E equipped 
machines. 


No matter where your customer may be 
located, there’s always a G-E represent- 
ative nearby to help him with his elec- 
trical problems. He can call on the 
nearest of 103 sales offices, 25 service 
shops, and 28 warehouses in all parts of 
the country. This service is just one of 





the many benefits that your customers 4. “WE KNEW WHAT TO DO right away. 5. WE GOT IT BACK IN JIG TIME, and now 
get when you supply G-E equipment. Took the motor apart and found two quarts of it runs like a million bucks. I've never seen 

sea water inside. So he rushed it to the G-E such service. | was pretty hot under the collar 
And if you have any electrical design service shop, and they baked it out in one of when | first saw that motor, but | sure cooled 


‘ 


their electric ovens.’ off fast when G.E. got going! 


problems, you can go to the nearest G-E 
office and get the help you need. Gen- 


stesso” GENERAL @Q ELECTRIC 




















































IF ONE OF THESE WON’T 
FIT YOUR PRODUCT 


Look over our extensive small transformer 
line —a line that offers a variety of 
transformers either with or without end- 
cases, mounting-feet, leads, lugs, or ter- 
minals. If, in this wide and flexible 
assortment, you cannot find a transformer 
to fit your particular signal or control circuit 
requirements, then give us your specifica- 
tions. G-E engineers are skilled in the build- 
ing of small transformers for almost every 
application—and their skill is your assurance 
that the design will be right and the cost 
surprisingly low. 


Just send the few essential details listed 
below to our Specialty Transformer Sec- 
tion, Fort Wayne, Indiana—we'll be glad to 
quote prices and offer recommendations. 


General Electric Co., Schenectady, N. Y. 


1. Required transformer voltage and max- 


imum regulation. 


2. Tap voltages, and whether taps are for 
full or reduced kva capacity. 


3. Duty cycle, maximum load current, 


power-factor, and frequency. 


4. Mounting dimensions, type of wiring 


used, and type of case, if any. 


Write for Bulletin GEA-1358 





electrical breakdown approximately 50 times high« 
than an all kraft tube. 

Ethyl cellulose, cast in clear transparent sheets, 
available as an electrical insulation in two grades. On 
grade consists of unmodified ethyl cellulose which js 
not moisture proofed. The second grade is a mor 
thermoplastic film material and contains a permanen 
plasticizer. It is less permeable to moisture than th 
first grade and is particularly suited for bonding to 
paper and cloth by heat and pressure. Both forms o| 
ethyl cellulose are tough, non-corrosive and highly flex 
ible, and can be used as wrapped insulation for wires, 
coils or bars. In equilibrium with varying atmospheric 
conditions of temperature and humidity, they never 
contain more than about 1.5 per cent moisture. Thin 
films can be creased without cracking after three weeks 
of heating at 120 deg. C. Bone dry, ethyl cellulose 
sheeting has a dielectric strength of over 3000 volts per 
mil. Both grades are available in tape form, in thick- 
ness ranging from 0.001 to 0.004 in., and in widths 
ranging from 34 to 1% in. Sheets are furnished in 
widths up to 29 in. 

Cellulose acetate is also available in transparent 
sheet form for electrical insulating purposes. This 
material is resistant to moisture and oils, is non-cor- 
rosive, and will withstand ordinary temperatures satis- 
factorily. Cellulose acetate sheets are furnished in 
thicknesses ranging from 0.003 to 0.015 in. In roll 
form, sheets ranging in thickness from 0.00088 to 0.002 
in. are available in widths from ™% to 40 in. On in- 
stantaneous potential breakdown tests, cellulose acetate 
sheeting withstands from 2500 to 3000 volts per mil. 
when bone dry, and from 1600 to 1800 volts after 24 
hours at 68 per cent relative humidity at 69 deg. F. 

Among the companies active in the manufacture of cellulose 
insulating materials and including those furnishing material for 
this discussion are: Acme Wire, William Brand, Brandywine 
Fibre Products, Continental-Diamond Fibre, Continental Div., 
Southern Kraft Corp., Dow Chemical, General Electric, Insula- 
tion Manufacturers, Irvington Varnish & Insulator, Krout & 
Fite Mfg., John A. Manning Paper, Mica Insulator, Minnesota 
Mining & Mfg., National Vulcanized Fibre, New Jersey Wood 
Finishing, Paramount Paper Tube, Precision Paper Tube, 
Ruberoid, J. Sullivan & Sons, Surprenant Electrical Insulation, 
Taylor Fibre, Westinghouse Electric & Mfg. Co., West Virginia 
Pulp & Paper, and Wilmington Fibre Specialty. 


HIGH STARTING TORQUE 


(Continued from p. 44) 





It is especially important to keep this point in mind 
when installing motors on the network system which 
is designed to supply power current for motor operation 
at 208 volts. Motors are constructed specially for this 
voltage but if a standard 220-volt motor is employed it 
will operate satisfactorily but not necessarily in accord- 
ance with the standards of performance established for 
its operation at normal voltage. In such a case, the 
locked-rotor value will be reduced 10 per cent although 
the voltage has been reduced no more than 5 per cent. 

Wound-rotor motors having windings of wire which 
are brought out to collector rings, and from thence to 
an adjustable resistance, provide starting conditions 
in which the windings at starting have a high resistance 
that may be varied by the use of suitable controller to 
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FOR DRAKE 
ASSEMBLIES 
ARE USED 
BY LEADING 
AIRPLANE 
MAKERS 











PATENTED 


Airplane parts MUST be dependable! For, serious consequences may 
follow the failure of even so small a part asa Pilot Light Assembly. 
That’s why so many of America’s airplane manufacturers specify 
DRAKE Pilot Light Assemblies. Among radio makers, and many 
other types of electrical goods and machinery manufacturers, too, 
DRAKE Dial and Jewel Assemblies have won an enviable preference 
because of their dependability. 


If your product calls for Pilot Light Assemblies, ask about the com- 
plete DRAKE line. Standard and special types of every description, 
and in any quantities, are produced with amazing speed and efficiency. 


STANDARD AND DRAKE MFG. CO. 

SPECIAL TYPES 1713 W. Hubbard St. 

SEND FOR OUR CHICAGO, 
CATALOG U.S. A. 
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TENSILE STRENGTH 
in Lb per Sq In. 


96 Hours |504 Hours 















PILOT LIGHT ASSEMBLIES 
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S IF anything could have a life of 
1,000,000 years! And we're making 

no such fantastic promise. But the point 
is that Flamenol contains nothing that 


14 to 96 D.P. 








| SPURS WORMS. will oxidize; there is no reason why it 
| | should deteriorate with age. 

SPIRALS RATCHETS | Tests indicate that this is true. After 
| accelerated aging in the oxygen bomb, at 
| 300 pounds per square inch for 504 hours 

| BEVELS SEGMENTS | at 70 C, Flamenol shows no sign of de- 


preciation in tensile strength. 





The results of recent tests in oil are 
even more remarkable. A G-E cable 
specialist will be glad to go over the 
detailed data with you. Ask him, too, 
about the reduced thickness 
of insulation on certain sizes Se: 
and the new low prices. Jj 
General Electric Company, oO 


Schenectady, N. Y. OTS 
aT 





SPIRAL GEARS like these can “go haywire in a 
hurry"’ if they are not ‘right'...Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 

| 












such as— 






No catalog 





No stock 





Made to order onlv 


Gear - Specialties 


ey 


2650 W. Medill Ave. Phone Humboldt 3482 
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It’s DEPENDABLE with This 
NEW G-E PLUGGING SWITCH 


Frequently, where it is important that 
a motor stop quickly (in order that another 
operation can be started promptly, for 
example), reverse power is applied. The 
motor comes to rest quickly because of its 
tendency to run in the reverse direction. 
This is called ‘“‘plugging.’’ Naturally, to 
keep the motor from running in the re- 
verse direction, it is necessary that the 
power be removed at the correct moment. 
This is accomplished by a plugging switch. 

This new G-E switch makes plugging 
even more generally applicable as a motor- 
stopping means, for it eliminates variables 
that were inherent in older types. There 
is no frictional element to wear and get 
out of adjustment. There is no oil to sludge 
or become stiff through age. This new 
switch requires very little power for its 
operation (0.12 lb-ft). 

You will be interested in this new switch 
because of its unique principle of operation, 
which practically eliminates wear and 
maintenance, and because of the safety 
features that it affords. 
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\ 

1 
plugging switch. oe | 
Name | 

\ 
\ 


| 
\ 
i Firm 
1 
1 









obtain a wide range of starting torque and speed char- 
acteristics. The starting torque is determined by the 
amount of resistance introduced into the rotor winding 
The slip is, however, also proportional to this same resis 
tance so that the speed regulation of a wound-rotor 
motor, especially when used for low speeds, is poor. 
As the speed is increased, by cutting resistance out of 
the rotor circuit, the regulation improves until, at full 
load speed, when the resistance is entirely cut out of the 
circuit and the windings short circuited, the regulation 
is equivalent to that of a corresponding squirrel-cage 
motor which is what the wound-rotor motor has vir- 
tually become. 

Due to poor speed regulation, wound-rotor motors 
are not favorable for application to machines requiring 
constant-speed drive but they are extremely desirable 
for the operation of such machinery as requires high 
starting torque as well as smooth and controlled accel- 
eration. The widest wound-rotor 
for application to such apparatus as cranes, hoists, con- 
veyors and, in the machine tool field, for the occasional 
movement of the tail stocks of lathes and the raising 
and lowering of cross rails on boring mills, planers, and 
slab millers* where the movement is hard to start, the 


use of motors is 


speed regulation of but little importance, and the time 
of operation limited. 


Direct-current Motors 

With the limit of starting 
torque is dependent upon commutating conditions and, 
while no maximum limits have been standardized, gen- 
eral practice dictates about 200 per cent of full load 
torque for shunt-wound motors, 300 per cent for com- 
pound-wound and 400 per cent for series-wound. These 


direct-current motors 


figures in a general way correspond to those established 
for squirrel-cage motors, the shunt-wound to Classes 
A and B, the compound-wound to Class C, and the 
series-wound to Class D. 

In application the same correspondence is found, the 
shunt-wound being suitable for such purposes as are 
the general-purpose motors of Classes A and B. 
applications requiring high starting torque, the 
pound-wound motor is employed where a fairly 
speed regulation is requisite. Motors having light 
compounding are used for conditions similar to those 
which would be served by the double-rotor motor of 
Class C or the high-resistance motors of Class D having 
8 to 12 per cent slip. 


For 
com- 
close 


Motors having heavy compound- 
ing would correspond to the high-resistance motors of 
Class D designed for 15 to 20 per cent slip. 

For heavy starting torque duty, the series-wound 
motor has characteristics corresponding to those of the 
wound-rotor motor and, due to the inherently poor 
speed regulation, it is undesirable for use where a con- 
stant speed is desired under varying load conditions. 

Among the manufacturers of motors designed for 
high starting torque, in both fractional and integral 
sizes are: Alliance Mfg., Allis-Chalmers Mfg., Louis 
Allis, Century Electric, Crocker-Wheeler Elect. Mfg.., 
Dumore, Fairbanks, Morse, General Electric, Holtzer- 
Cabot Electric, Howell Electric Motors, Master Elec- 
tric, Ohio Electric Mfg., Reliance Electric & Eng., 
Wagner Electric and Westinghouse Electric & Mfg. 

See “Which Motor for the 
MANUFACTURING, August 1938. 
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Go no farther — General 
Plate offers you the most 
complete line of laminated 
metals you can find. From 
the precision rolling mills 
of General Plate come the 
answers to every laminated 
contact requirement—contacts, thermostatic bimetals, cor- 
rosion-resisting tubing and special fabricated units—all con- 
sistently uniform in construction and performance. It is your 
best chance to coordinate your supply; to get most consistent 
results; to end your problems with one stroke of the pen. Speci- 
fy General Plate Laminated Metals. 





Silver Laminated Contacts — all shapes and sizes. A solid silver 
surface permanently bonded to low-cost alloy bases gives you the ad- 
vantages of silver contact performance plus real economy. Available 
in raw material—striped or whole covered—buttons in all sizes and 
types of backs; as well as special contacts fabricated to your specifi- 
cations. 


Laminated Metal 






Strips of Contact Material. Solid Silver Contact surfaces are lam- 
inated to alloy base metals. Strips come whole covered with silver; or 
striped with silver to your specifications; or with silver edge-lays on 
one or both sides. Wires with silver coverings or inlays also avail- 
able. All standard lengths. Low cost. Easy to cut or fabricate. 










Corrosion-Resistant Tubing. A silver surface—on inside, outside 
or both sides—is laminated to a ferrous or non-ferrous base metal. 
Adds rigidity and more service to the tubing. Cuts its cost. Avail- 
able in all shapes, lengths and sizes. 








Laminated Contact and Thermostatic Metal Assemblies. Complete 
units, ready for instant application, consisting of contacts and 
Truflex Thermostatic Bimetal according to your specifications. Com- 
binations to meet all requirements. Cost-cutting. Eliminates fab- 
ricating problems. Cuts down assembly adjustments. Insures con- 
sistent performance. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms —Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


NOVEMBER 1940 
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Thousands of applications have proved the dependability 
of PILOT Shaded Pole Motors. H.P. ratings—1 /300th 
to 1/15th. Write for Bulletin P-140. 


F. A. SMITH CORP. 400 DAVIS ST., ROCHESTER, N. Y. 
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Sales Representatives! Few Territories Still Open. rite Today 








~ SAVE on MOLD COSTS 


and Molding Expense 
by Using 


BRANDING ON PLASTICS 


Rogan Brothers plastic branding is done after molding— eliminating 
expensive dies and molding costs. 


All types of plastics may be branded: 
Molded and Laminated Phenolics and Ureas 
Cast Resins 
Injection Molded Plastics 


Rogan branding is not a surface application. Lettering and marking 
become a deep, integral part of the article itself. The brand is so 
fused with the material that it cannot be rubbed or scratched off. 


ROGAN BROTHERS 


180 N. Wacker Drive, Chicago, Illinois 















SPECIFYING ATTACHMENT CORDS 








(Continued from p. 48) 


requirements, and the cutaway plug shown in an accon 
panying illustration reveals the important parts of th 
design. Other recommended types of plugs for variou 
wires and various services are also illustrated. 

As cord and plug development work progressed t 
wards greater improvement, another weak spot in th 
construction of the connecting cord began to show 
itself. The “other end” of the cord—the place where 
it was connected to the device—was a sore spot. 

Heater appliances, many tools, and other devices a1 
equipped with a receptacle or prongs to connect with 
special connector plugs assembled on the power supply 
cord. This method has many advantages, in that 
provides a detachable cord separate from the appliance 
and lending flexibility of use. 

The most common connector plug is the “heater 
type plug,” so called because it is used with electric 
irons, toasters, and other “heater” devices. However, 
until recently, heater plugs in particular were not too 
satisfactory, because no great amount of research had 
been put into their construction. Heat, arcing, strain, 
and actual man-handling were the common enemies of 
heater plugs, and comparatively few of the many types 
produced could easily pass the minimum standards set 
up by testing organizations. 

Research engineers tackled the problem some years 
ago and, bit by bit, a new design was worked out, 
which solved the problem. Mechanical strength has 
been given to the heater plug shells by the adoption 
of special molding compounds. The destruction of 
clips by arcing and pitting has been largely overcome 
by the development of specially designed bi-metal clips. 
The strain relief problem has been solved by special 
processes, both of construction and assembly. Even 
the metal spring on the outside of the plug has been 
redesigned so that it now acts as a flexible cord pro- 
tector instead of just another sharp point to cause 
conductor breakage and to subject this insulation to 
abrasion. 

The net result of this development work has been 
a plug which can be assembled and actually riveted shut 
at the factory. It can be expected to stand up many 
times as long as old type heater plugs. 

or other types of connectors used on such devices 
as electric shavers, vacuum cleaners, and extension 
cords, where heat was not a factor, soft rubber was 
soon found to be ideal material. Development along 
this line has made possible unbreakable soft rubber 
connector devices that are actually molded to the cord 
to become an integral part of it. 


WHEN CONNECTOR PLUGS ARE OMITTED 


R* FAR the greater number of electrical machines 
and appliances do not use connector plugs, but 
rather the wire is led directly into the device and con- 
nected to terminals or leads that are a part of the 
device itself. 

Bending the unprotected cord, where it enters the 
product, is injurious to both the insulation and the con- 
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Use SCOTCH Zlecticcal TAPES 


@ SEND FOR THIS SAMPLE CARD 


Made and Patented in U. S. A. by 


MINNESOTA MINING & MFG. COMPANY 


SAINT PAUL MINNESOTA 


Tn tee Len RE 


NOVEMBER 1940 


SCOTCH Electrical TAPES are available in various con- 
structions to provide specific tapes for particular applications. 
Properties such as dielectric, tensile and tear strengths, 
adhesive “tack,” and corrosion resistance are correctly 
balanced in each tape to fit the needs of the job for which 
the tape is used. 


All SCOTCH Electrical TAPES are pressure sensitive and 


easy to apply—no heating or moistening required. 


Use the coupon below to secure yoursample card orsample roll. 


Minnesota Mining & Mfg. Co., St. Paul, Minn. EM1149 
Gentlemen: Please send [ | SCOTCH Electrical TAPE Sample Card. 
SCOTCH Electrical TAPE Sample Roll to be used for 


Name 
Address 
ne 





Defense Contract 


ryt 





% Are you working on a negotiated defense con- 
tract . . . or a contract including government speci- 
fied equipment designed by other than government 
engineers? 


lf so. . . Guardian Electric is prepared to co- 
operate as a primary and secondary source 
of supply for electrical controls. 


RELAYS By GUARDIAN 


and Complete Control Assemblies for 


Bomb Releases . . . Fire Controls . Communication 
equipment for tanks, airplanes . . . Portable Pack .. . Radio 
Remote Controls . . . Signal Corps requirements . . . Con- 
trols for synchronized and non-synchronized Machine Gun 
Fire on Aircraft . . . Anti-aircraft Gun Control . . . Special 
Switches for various applications to meet government 
specifications, and innumerable other 
special control assemblies, complete, 
or in part. 


SERVICE! Guardian offers the 
highest speed sample and engineering 
service in the control industry 
quality controls to meet the most rigid 
inspections and delivery schedules. 
Send a blue print or sketch for cost- 
free engineering suggestions. Your 
letterhead brings new Guardian Cata- 
log ‘‘M"’ by return mail. Write 


GUARDIAN WELECTRIC 


1627 West Walnut Street 





Type-R 
Stepping Relay 


Chicago, Illinois 







































ductor. Worn insulation, short circuits, and cord fail 
ures are common at this spot. 

Another early weakness of such connections lay in 
the failure to provide a strain relief. Thus the electrical 
connection inside the device had to serve as the me 
chanical connection also. Where subjected to any 
handling, it was not uncommon for these connections 
to break or pull loose, or otherwise put the device out 
of service. Of course, various forms of strain reliefs 
have been used—springs and grommets have been used 
where the wire enters machines, and knots or special 
ties, clamps, and other devices have been used to relieve 
the strain at the wire connection. Such practices wer 
often costly when done right, requiring special atten 
tion, special jigs and equipment, and careful inspec 
tion—or sometimes unsatisfactory when turned out 
without the necessary care and supervision. The strain 
relief device offers a reasonably inexpensive, easy to 
use, and practical form of engineering solution. 

There are a number of standard and special molded- 
on strain reliefs, made of soft rubber and intended to 
be permanently attached over any type of conductor. 
Strain reliefs ordinarily include a cone-shaped length 
of soft rubber molded around the conductor which 
permits the wire to bend in a natural arc, rather than 
a sharp angle. At the base of this cone-shaped mold- 
ing, a collar or grommet is formed which snugly fits 
the predetermined hole or slot in the device. The collar 
may be strong enough to withstand practically any 
amount of pull or strain, leaving the wire which runs 
through to the internal connection completely free from 
strain. The strain reliefs are applied either to rubber 
covered or textile covered wires. There is practically 
no limit as to size, shape, or type of insulation. This 
modern type of strain relief is comparatively inex- 
pensive—even for small quantities when no new mold 
charges are involved. And, in most cases, over-all 
costs have been actually reduced due to savings in 
the production line and reduction in the number of re- 
jections by inspectors. 


COMPLETE CORD SERVICE 


ECAUSE many of the operations involved in the 

production of complete cords require the initial 
development of specialized machines and the training 
of special personnel, few product manufacturers can 
economically go into such an undertaking. Most of 
them therefore rely more and more upon the cord 
service of the wire companies. Here is obtainable ex- 
pert advice concerning any problems on specific cords, 
plugs, terminals, or attachments. Behind it are the 
equipment and experience necessary to provide the 
quality expected by users—and at economical prices. 

Complete cord service has proved so satisfactory 
that wiring harnesses for installation within the ma- 
chine and wire connectors for every conceivable pur- 
pose are furnished completely built up ready for easy 
installation in the production line. With the necessary 
molds, machines, and other equipment efficiently 
manned by trained operators, complete cord service, 
even in small quantities, is within the reach of any 
manufacturer, usually at a saving over the older and 
less organized methods. 
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a as being among the most desirable fea- 
tures of WRINKLE FINISH are: ease of application . . . 
only one coat required to fill seams and completely cover 
hace; economy of application . . . a flawless, high cost 
metal surface not required; gives ordinary products extra 
sales and eye appeal ... and materially enhances the 
appearance of high grade articles; protects the product 
surface subject to rough usage through its exceptional 
durability. Every product finisher should consider the 
tremendous possibilities of WRINKLE FINISH. Write 
us for the names of our licensee manufacturing firms. 


NEW WRINKLE, INC. 


DAYTON, OHIO 
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THE ’45-WATT G-E NEON GLOW LAMP 
FITS MANY APPLICATIONS LIKE THESE 





THER General Electric Neon 

Glow Lamps are made in sizes 
from 14 up to 3 watts for operation 
at standard voltages on both D.C. and 
A.C. They come provided with bases 
to fit standard sockets and require 
no accessory devices. 
Because of their unique characteris- 
tics, Glow Lamps find a wide range 
of uses in industry, the laboratory, 
and the home. Features of these 
lamps include low current consump- 
tion, insignificant heat, reliability, 
wide voltage range, and ruggedness. 


75-watt 
as 


it for 


“cal devices: 


ca 


Glow Lamps operate for a useful life 
of 3000 hours and withstand both 
shock and vibration to an unusual 
degree. Useful life is usually ended 
by eventual bulb blackening .. . 
rather than by failure of light source. 
Electric equipment manufacturers 
frequently use Glow lamps in their 
products to provide extra sales fea- 
tures. Mail the coupon below for a 
handy folder suggesting a few of their 
many uses. Your electrical whole- 
saler or jobber carries a complete 
line of G-E Neon Glow Lamps. 


NELA SPECIALTY hb hed LAMP DEPT. 
CaP EU CR AA NOME Ce 


gio Eighth Street, Hoboken, N. J. 










<a eee e enn ennnnannnes wenn naan e ne eennennenaassaanans 
. a 
: TEAR OUT COUPON FOR MORE DATA 
. 

® Nela Specialty Division, Lamp Dept. 166-EM-k, 4. < . 
. General Electric Co., 410 Eighth Street . - 
t Hoboken, N. J. 3 . 
; Please send me your new free folder on Glow gist 3 wt : 
‘ Lamp uses. . 
s t . 
. TR i ce BOS wa Sok wee DARE NOS DOMES SEAS 8 
s . + 
s CI ns inn bscenetoweei'cs Van scepea hens . 
. Address coer eeseeseseeseceeeeeeesesesseeeseses . 
7 CRF akc cn'cns cee cennen ese ese Perr s 
a . 
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FOR MULTI-POINT CONTROL 


(Continued from p. 76) 


The modulator consists of a 53 line amplifier and 
phase inverter, feeding four 2A3s in push pull parallel 
which drive a pair of 250THs in class B push pull. A 
meter is provided for reading modulator plate current 
thus making adjustments accurate. 

Power is supplied by four full wave rectifiers and is 
distributed as follows: a low voltage supply employing 
an RK6O rectifier for the RF exciter tubes; a low 
voltage supply employing a 5Z3 rectifier for the AF 
exciter tubes; a high voltage supply employing a pair 
of 872 rectifiers for the final amplifier, driver and 
modulator tubes; and a low voltage supply employing a 
5Z3 rectifier for modulator bias. With the exception 
of the small tubes in the RF and AF exciter stages, all 
tubes have individual filament transformers. 

The five main sections are disposed as follows: the 
modulator bias supply and high voltage supply are as- 
sembled on a heavy angle-iron framework which rests 
directly on the floor of the cabinet and is bolted in place; 
next above is the relay panel, modulator and low volt- 
age modulator power supply. A narrow control panel, 
integral with the cabinet, separates these sections from 
the next three, which, in order, are: the exciter deck, 
the power amplifier deck and the meter panel. The 
manner in which the modulator, exciter and power 
amplifier decks are mounted, and the method of inter- 
cabling, are of the greatest importance, and will be 
treated in detail later. 

All components requiring adjustment or replacement. 
such as tubes, fuses, relays and tuning controls, are 
placed within easy reach. In particular, all relays and 
most of the semi-variable resistors, are centralized on 
one panel. By means of a switch on the front panel, it 
is possible to lower the power input to the final amplifier 
tubes in order to permit tuning operations without en- 
dangering the tubes. 

IXxclusive, automatic plug-in chassis and streamlined 
channel-protected intercabling, results in the elimina- 
tion of inconvenient and unsightly binding post con- 
nections. This feature is accomplished by providing an 
entirely new style of chassis and cabinet design. Each 
heavily cadmium plated chassis embodies a group of 
multi-plugs on the rear edge which make connection to 
the horizontal streamlined channel containing the in- 
terconnecting cables. The chassis are inserted into the 
front of the cabinet and are guided into position by 
means of ball bearing wheels and tracks. 

Among important aspects of this equipment’s de- 
sign is its simple non-decorative, attractive appearance. 
The cabinet is constructed with rounded corners, glass 
windowed entrance doors, a moderate use of chrome 
trim and a most pleasing and durable ripple baked 
enamel finish which can be supplied in a variety of two- 
toned color combinations. The interior of the trans- 
mitter possesses a particularly attractive and clean-cut 
appearance, mainly due to the careful placement of 
parts and neat appearance of the concealed cabling pro- 
tected by the streamlined interchannelling, all of which 
are finished in a uniform grey enamel which carefully 
blends with the transmitter’s overall lines. 
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LEADING 
MAKERS 


The PROCTOR NEVER-LIFT iron has a “TOPHET” 
nickel-chromium element. What better step could 


PROCTOR take to back up the 3 year guarantee? 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


SAVE on tHe “TURNOVER” 
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Rotoltoks 


FLUORESCENT SOCKETS 


Patents Pending 





with Central DOUBLE CHAMFERED NUTS 
. . . Both Sides Are Right Sides ! 


¥ That's it . . . both sides of Central Double Chamfered Nuts are 
right sides. No heads or tails. Assembly line workers pick ‘em 
up right side up every time. No thumbing or fumbling for BIG 
SAVINGS on assembly costs. 





The one slot design insures against breakage. 
Guides make prongs slide in easily—tube can't go 
wrong—a twist either way locks the lamp in. Un- 
twist and ejector latch gently raises lamp (No un- 
certainty as to when lamp is in position to remove). 


Socket and combination with starter socket 
available for manufacturers ready to mount, bottoms 
completely insulated and 
leads to your specifica- 
tions. Designed for fast, 
profitable assembly. A\lll fea- 
tures doubly important in the 


NEW 100 watt size. 


Let us send samples of these clean, bright, well-made, uniformly 
shaped and threaded Double Chamfered Nuts. Find out how much 
faster they pick up and spin on for a perfect fit. Order any quan- 
tity in steel and brass for same day shipment out of stock. Write 
for full details today. 


CENTRAL SCREW COMPANY papers rarry 


3519 SHIELDS AVENUE e CHICAGO, ILLINOIS 717 CENTER ST., BROCKTON, MASS. 


WRITE FOR SAMPLES AND COMPLETE STORY 
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Manufacturers of electrical appliances or heavy 
electrical equipment are finding that these re- 
cently perfected Irvington products possess 
qualities hitherto unobtainable in electrical in- 
sulating tubing. High dielectric strength, tough- 
ness, resistance to chemicals, resistance to 
petroleum and other solvents, and high heat 
resistance are their most outstanding advantages 
in use. Manufacturing costs are reduced by 
smooth inside surfaces and extreme flexibility, 
which enable quick assembly on wire. With- 
stand soldering and sealing temperatures. 

Both IRV-O-LITE and IRV-O-VOLT are 
manufactured in A.S.T.M. sizes and meet, or 
excel, severest appropriate A.S.T.M. specifications. 

TEST THESE TUBINGS YOURSELF! Send 
your requirements and we will promptly forward 
samples best suited for your use, plus full data 
on all types and sizes of IRV-O-VOLT and 
IRV-O-LITE. 








Whats Wing On— 





PLASTICS INDUSTRY MEETING 


Business sessions during the fall meeting of the Society of the 
Plastics Industry at Shawnee-on-Delaware, Pa., last month 
offered two innovations for that organization. On October 14, 
following a motion picture dramatization of the production of 
tool steel, the general meeting was divided into three section 
meetings under temporary chairmen. These sections were: raw 
material suppliers, molders and machinery manufacturers. The 
first named met under C. J. Romieux of the American Cyanamid 
Co., the molders under K. W. Macksey of the Mack Molding 
Co., and the machinery group under G. H. Sicard, executive 
secretary of the society. On October 15 at the general business 
meeting a technical quiz section was instituted which gave 
an opportunity to the members to present some of their prob- 
lems for open meeting discussion somewhat along the lines of 
recent radio programs. 

Currently under consideration by the society are various 
statistical compilations proposed as covering industry labor sta 
tistics and sales data. Standardization is receiving primary 
attention too. 

Entertainment features were liberally interspersed among 
business sessions and included golf tournaments and the official 
dinner on October 14. 

Permanent New York headquarters consisting of an office 
and committee meeting room have been established by the 
Society of the Plastics Industry at 295 Madison Ave. Avail- 
able there are various secretarial services, mail handling and 
assistance to members or committees. In announcing this new 
service to members it is stated that the new offices will become 
the permanent nucleus of the society to serve as a source of in- 
formation to the members and to the public. The society seeks 
to establish a library file of catalogs, pamphlets, photographs 
and printed material as well as samples of materials and mold- 
ing jobs and invites the cooperation of members to that end. 


MACHINE TOOL OUTPUT RISES FURTHER 


Machine tool industry operating rate for September stood at 
94.9 per cent of capacity compared to 93.3 for August and 
74.6 for September last year, up 27.2 per cent, according to the 
National Machine Tool Builders Association. The industry’s 
capacity, measured in terms of payroll hours, increased further, 
the indication having been 41 per cent above September 1939 at 
the end of the month. 


NEW PLANTS, EXPANSIONS 


American Steel & Wire Co. has announced the largest 
rehabilitation and improvement program it has yet undertaken 
in Worcester, Mass., including four additions to the company’s 
present South Works and complete rearrangement and improve- 
ments which will result in a more efficient wire mill. 

Martin Electric Co. is completing an addition to its new 
plant in Detroit within a year of the time the original factory 
was occupied. 

Hanson-Van Winkle-Munning Co., manufacturer of elec- 
troplating equipment, is constructing a new addition to its plant 
at Matawan, N. J. 

Anderson & Sons, formerly located in Springfield, Mass., 
have moved to Westfield, Mass., where they are occupying a 
large, up-to-date plant for the production of all types of dec- 
orated metal products by the etching, lithographing and em- 
bossing processes. 

Square D Company’s Milwaukee factory and offices are 
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INQUIRE TODAY... UNIVERSAL SAW 
FILING MACHINE 


...new, automatic, built 
like a machine tool 







@ Costs a little more; 
worth many times as 
much as any other saw 
filing machine. Precision 
built, with hardened steel 
used liberally wherever 
there is a part subject to 
wear. 


WHEN FILED ON A NEW 
QUICK WAY 


@ We have valuable news for you, to show you 
how to prevent needless expense for repairs and 
parts. Inquire today for the information that saves 
money, files and saws. This machine files band saw 
blades, circular saw blades up to 24”, hand saws 
and any other saw blade that can be filed with a 
three-cornered file. 


INDUSTRIAL ENGINEERING COMPANY, Inc. 


PENCE BUILDING, MINNEAPOLIS, MINNESOTA 





HR 
OF ANY TYPE AND SIZE 


with the 
COLONIAL 

WIRE 
STRIPPER 


This foolproof, friction- 

less machine is extreme- 
ly fast and accurate, yet very 
simple in operation. Requir- 
ing only a minimum of space, 
the Colonial is easily set in 
any assembly line or corner. 
Will strip as high as 3400 





































e Thesé Features ends per hour. 
Not “an actio® 714, Cutting blades and slides re- 
4 Cont ase blads*- pialed quire no oiling. Positive stop 


for any length of stripping up 
to 2 inches. Special flexible 
metal tubing carries away 
waste insulation. Ball-bearing 
equipped throughout. 


double Tatevet. went sete: 


STITH Meee 


On any question of design, engineering 


or application, put it up to skilled STAR FREE TRIAL: Send your wire 
CERAMIC ENGINEERS who offer - z samples ay specifications come ney 
oe , 5 5 3 : 2 you. u . accurately gauge your needs. @ 
we it ee Pata: TC O' F pearing? veto € will send you, promptly, without ob- 
ing @ wide diversity of customer require- : iil . 6. Tre: ligation, a Colonial Wire Stripper for 
use ir your own plant for ten full 
days. Write today. 
























PRODUCTS COMPANY 


j 4| MUIRHEAD AVE. TRENTON, N. J. , ; 2224 So. State St. CHICAGO, ILL. 
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“TH HAD A PROBLEM on my hands. Most of 


the contacts we use must be fabricated to 
exact specification. This was costing us valu- 
able time... meant production delays and idle 
equipment. And that means money. I consulted 
Callite engineers, discovered that they, with 
twenty years experience, have this building-to- 
specification down to a science. We have fewer 
production delays now. And fewer contact re- 
placements. Never saw such long-wearing 
contacts. Callite saves us money all around.” 





CALLITE INVITES YOU to consult its experienced 


engineering staff for help on your contact problems. 


For bulletin pointing the way to better contact per- 
formance, address Callite Tungsten Corp., 547-39th St., 
Union City, New Jersey 
Callite contacts are available in Tungsten, 


Molybdenum, Silver, Platinum and alloys, 
in a wide monet f of beret and sizes. 


CALLITE TUNGSTEN CORPORATION 
547-39th STREET * UNION CITY, NEW JERSEY 


CABLE: “CALLITES” 





now located at N. 
address is 4041 N. Richards St. 








Richards St. and E. Capitol Drive. Mailing 
Leach Relay Co., manufacturer of electrical equipment for 
the aircraft, radio and other industries, has started construction 


on a new building at 5915 Avalon Blvd., Los Angeles. 


Expansions for Defense Purposes 


Westinghouse Electric & Mfg. Co. has completed the first 
of three new buildings being erected at the company’s radio 
division in Baltimore, thus providing 34,000 sq. ft. of manufac- 
turing space for special army and navy radio equipment. Two 
additional two-story buildings are scheduled for completion be- 
fore November 15. 

General Electric Co. has announced a $50,000,000 expan- 
sion program for national defense which will affect, mainly, the 
company’s seven largest plants. At the Erie, Pa., plant tur- 
bines will be made for the navy; the Schenectady expansion 
will include manufacturing radio transmitters and receivers for 
the army and navy; gun directors will be made possible at 
Schenectady and Pittsfield. 

American Magnesium Corp. is planning expansions which 
will triple its fabricated magnesium output to meet demands of 
national defense. 

Durez Plastics & Chemicals, Inc., has opened the largest 
plant of its kind for the production of phenol, important in the 
manufacture of plastics, and used in making certain explosives, 

t North Tonawanda, N. Y. Under construction for over two 
years at a cost of more than $2,000,000, the plant assures an 
independent and controlled source of the purest phenol obtain- 
able in this country. Process used in producing this high grade 
phenol develops a minimum of by-product, less than one-tenth 
of a pound for each pound of phenol. 

Radio Corp. of America is planning the expansion of its 
research and production facilities to speed national defense or- 
ders for radio equipment and to accommodate demands of 
increased business. 


COMPANY POLICIES FOR DRAFTED EMPLOYEES 


Comprehensive plans have been made by several electrical 
equipment manufacturers to provide for employees entering the 
United States armed forces. 

General Electric Co. employees, having been with the com- 
pany continuously for one or more years who are called for 
military service or who voluntarily enlist, will receive a full 
month’s pay and be granted a year’s leave of absence, accord- 
ing to Charles E. Wilson, president. Provision has also been 
made for continuance of such benefits as additional group life 
insurance, pension, etc. At the expiration of military service, 
employees will be restored to their former positions or to posi- 
tions of like seniority, status and pay unless circumstances make 
it impossible or unreasonable. 

Employees of the Radio Corp. of America and its subsidi- 
aries, of six months’ or more standing, who may be called or 
who volunteer for service will be paid the difference between 
what they earn in their last month of employment and what 
they receive for their first month’s military service. David 
Sarnoff, president, announced that, in addition to all other rights 


MEETINGS AHEAD 


November 8-9. National Time and Motion Study 
Clinic. Sponsored by Industrial Management Society, 
Chicago, Ill. W. F. Entorf, 205 W. Wacker Drive, Chi- 
cago, Ill. 

December 2-6. American Society of Mechanical 
Engineers. Annual meeting, New York, N. Y. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

December 2-7. 14th National Exposition of Power 
and Mechanical Engineering. New York, N. Y. 
Charles F. Roth, Grand Central Palace, New York, 
NY. 

December 3-5. American Society of Refrigerating 
Engineers. Winter meeting, New York, N. Y. David 
L. Fiske, 37 W. 39 St., New York, N. Y. 
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TURING 


BEAD CHAIN’ 


The swiveled construction and smooth decora- 
tive finish of BEAD CHAIN* have proven of 
unusual value with many products in the 
electrical field. Our 25 years’ experience is 
available to manufacturers for devising practical 
assemblies of BEAD CHAIN* for their products. 





ee — 


THE BEAD CHAIN MANUFACTURING CO. 


*Reg 


NOVEMBER 1940 


U.S. Pat. Off. 





CHACE 


|-TEMPERATURE 


ermostatic 


BIMETAL 


1S USED IN THE 
Manes 


NARSTAT 


an the modern warm air furnace controls, are 
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small and compact, simple to adjust and respond rapidly 
to temperature changes. Thermostatic bi-metal actuation— 
the safest, most positive and longest lived method of 
actuation for this service—is employed. Regardless 
of what product you make, for reliable automatic action 
at any given temperature specify Chace Bimetal as the 
actuating element of your control. Strips, sheets, forms. 


W.M. CHACE CoO. 


1608 Beard Avenue - - - wae sae 





16 MT. GROVE ST., BRIDGEPORT, CONN. 
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“Design and Application Engineers! .. . | 

Laboratory Men! ... Production Managers! ... Purchas- | 
ing Departments! ... Here’s a book that really works for 

you! The new Ohmite Catalog and Engineering Manual | 

No. 40 is different—It’s a complete handy reference on | 
resistance application problems. It contains useful ref- 

erence tables, complete dimensional drawings, valuable | 

engineering data and a manual of resistance measure- | 

ments. It describes the most complete line of stock units | 
and special units for Industrial, R.F., and Precision 

applications. It gives a complete listing of Generator | 

Field Control Rheostats. It tells you how to select the | 

right units for your needs. 

| 

| 

| 

| 

| 

| 

| 


You'll find it an invaluable guide on the use of Resistors, 
Rheostats, Tap Switches, Chokes, and Attenuators in 
products, machine tools and special applications—in 
the control of motor speed, of generator fields, of heat 
and light, of signal and supervisory circuits—in elec- 
tronic and radio equipment—in laboratories, mainte- 
nance, products and production. 


You'll want it handy for ready reference—and you can 
haveit without charge. 
Send for it now. Just 
clip this coupon to 
your letterhead and 
send it in today. 


Ohmite Manufacturing Co. 
4805 Flournoy St., Chicago, U.S. A. 
Please Send Catalog 40. 
Company 
Individual 
* Position 
Address 
City State 
Elec. Mfg.—Noo. 
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RHEOSTATS « RESISTORS + TAP SWITCHES 












































OHIO MOTORS 


help to produce 


Quiet-Running 


OHIO MOTORS 





End bells and frames of Ohio Motors are 
here being diamond-bored on an Excello 
machine powered with two Ohio poly- 
phase motors. 


Both the motors and the machine run with 
practically a complete absence of vibration. 
Rotors are dynamically balanced and the 
machine is resilient-mounted on rubber. 
Diamond-boring is done to tolerance of two 
10,000ths. After diamond boring, the 
bearings are burnished to produce a smooth 
hard bearing-surface. 


Made in sizes up to 1 H.P.—1150, 1750, 
and 3500 RPM. 


Ohio Engineers are glad to advise with you 
on motor problems. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, Ohio 









OHIO MOTORS 


and privileges to be provided by the corporation under th« 
Selective Service Act, the corporation will continue in fore« 
for one year the group life insurance of those enlisted and will 
pay the full premium, including the employee’s portion. 

Those conscripted for military duty at the Pitney-Bowes 
Postage Meter Co. will be assured re-employment without 
loss of seniority or rank. They will receive up to a maximum 
of three weeks’ pay, depending upon the length of company 
service, plus any vacation pay earned. Should a drafted em- 
ployee have dependents, he will be paid, in addition, a monthly 
compensation amounting to the difference between three-quar- 
ters of his average earnings and his military pay, to a maxi 
mum of one year’s compensation for employees with the com- 
pany for four or more years. The company will keep all group 
life insurance in force without cost to the employee, and will 
continue its share of payments toward his company pension 
and stock purchase plans if he chooses to continue them, or will 
suspend these if he does likewise. The company will also pay 
a pro rata amount of any annual bonus payment due the em- 
ployee for the period employed before leaving. 


22nd NATIONAL METAL EXPOSITION 


Virtually filling to capacity the vast exhibit space in the Cleve- 
land Public Auditorium, the Twenty-Second National Metal 
Exposition again emphasized the activities within this field. 
More than 350 exhibitors utilized some 100,000 sq. ft. of dis- 
play areas, an increase of approximately 20 per cent over last 
year’s record exposition in Chicago. 

Held, as usual, in connection with the National Metal Con- 
gress which is a joint program of the American Society for 
Metals, the American Welding Society, the American Institute 
of Mining and Metallurgical Engineers and the Wire Associa- 
tion, the show brought the activities of suppliers of metals, cut- 
ting tools and related facilities to a focus along with various 
production aids and dramatized indications of achievable re- 
sults. Much of this year’s display material involved defense 
elements and not only here but in other phases speed was the 
ultimate theme. Most of the technical progress reflected, while 
recent, has been referred to previously in ELectricAL MANU- 
FACTURING in those new materials and parts pages of issues 
published concurrently with commercial announcement of the 
new developments. 

Technical sessions of the societies collaborating in the metal 
congress followed familiar lines, bringing up-to-date newer al- 
loys and alloying practices with notable emphasis upon the 
analysis of obtained results. Further progress with flame hard- 
ening, anodic treatments, stainless steels and such alloying ele- 
ments as molybdenum and columbium, as well as in welding 
equipment, electrodes and facilities was reported. 


ENERGY OUTPUT INCREASES 

Production of electricity by the electric light and power in- 
dustry for the week ended October 19 was 2,686,799,000 kw.-hr. 
as compared with 2,493,993,000 kw.-hr. in the like week of 
1939, a gain of 7.7 per cent. According to figures released by 
the Edison Electric Institute, total output in the four weeks 
ended October 19 amounted to 10,662,473,000 kw.-hr., 7.4 per 
cent above the 9,923,542,000 kw.-hr. produced in the like period 
of 1939. 


APPLIANCE SALES GAIN BROADLY 


Washing Machines. Shipments in August totaled 147,878, 
topping the August, 1939, total of 132,297 by 11.7 per cent and 
the July figure of 116,422 by 28 per cent, according to the 
American Washer and Ironer Manufacturers Assn.  Ship- 
ments for the eight months totaled 1,041,876, 7.2 per cent high- 
er than the shipments of 971,174 in the corresponding period 
of 1939. 

Ironers. August shipments amounted to 13,848, above the 
August, 1939, figure of 12,147 by 14 per cent and 20.8 per cent 
ahead of July shipments which totaled 11,464. The January to 
August total of 89,061 was 8.9 per cent above the 81,780 ship- 
ments in the like 1939 period. 

Refrigerators. Domestic household units sold during Au- 
gust amounted to 191,981 compared with 88,108 in 1939, increase 
of 117.8 per cent, and 231,155 in July, off 16.9 per cent. Ac- 
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FOR APPLIANCES AND HEAT 


FOR LIQUID HEATERS 
CONSUMING DEVICES 



















id will Small, rugged Thermostat with ad- 
If you are looking for more depend- justable scale and locked setting for 
— able control of temperatures at controlling water and other liquid 
, Jower cost, whether for heating, temperatures up to 200° F. New 
vithout cooking or roasting, see our effi- design. Low price. Bulletin J-1. 
cen ciently designed thermostats that Also ask about new electrical cutout 
mpany are quicker to wire and _ install. \which prevents explosions or over- 
cd em Many types. Ask for Bulletin J-3. lheating in water heaters. 
ionthly 
‘-quar- 
maxi 
> com- 
group 
1d will @ You can't go wrong with “Diamond H"’ switches and 
ension thermostats built by the pioneer switch builders of 
or will America. Time has tested them in millions of installa- 
so Pay tions. Specialization insures highest quality at lowest 
cost. If this is what you want, then specity our product 
on your blueprints and orders. 
THE HART MANUFACTURING COMPANY 
“4 HARTFORD, CONN. 
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aay uae This small, slow-break toggle switch MACHINE CONTROL 

nstitute combines beauty with dependabil- ’ 

ssocia ity. Quick, Snap-in mounting, 15 Low Cost, Reliable Mercury Tube 

Is, cut ampere, 125 volt A.C., rating. The Relays for auxiliary or remote con- 

various “Die ae — — a all trol of all types of operations. Also 

ble re- saMON switches last longer Silver Contact Types. Bulletin J-4. 

niles and cost less. Ask for Bulletin J-5. ; eee 
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ROCKETS 


Over 45,000 Sprockets 























wer in- 
nt: in Stock for Roller, 
veekK oft . . 
oie Block and Silent Chains 
- weeks % Representing one of the largest and 
74 Se most complete assortments of stock 
4.4 pel sprockets in the U. S., the Cullman 
. period line consists of over 2,000 different 
types and sizes. Ranges from single 
to multiple, with and without hubs, in 
both steel and cast iron. Sprockets to 
fill special requirements can be pro- 
M DEL duced quickly and inexpensively due 
to the extensive facilities of the Cull- 
ae aca gi LET, 626 man plant. Our engineering staff is 
147,878, at your disposal. 
‘ent and : ; ; 
Today's equipment demands that instruments stand out and fairly invite you Send for your copy of the informa- 
to the : : 2 tive Cullman Sprocket Catalog; no 
Ship- to read their long, legible scales from close up or at a distance. obligation. 
a I Model 626 is another of the new panel instrument case styles being added 
nt high- constantly to the Triplett line to make your equipment such that larger meters 
; period can be applied—bringing greater acceptance of your product. This hand- C J i i J | % Ny H 3 F i C 1] MM F | a Y 
some 6-inch rectangular molded case instrument offers unusually long readable 
ove the scales—5.60’’ DC; 5.30’ AC. The case and base are molded, giving a com- 1328 ALTGELD ST. ee Ley Lele ae 
per cent pletely insulated instrument with better reading. Model 626 is one of 
se Triplett's 26 case styles. | . — oc . ae ; 
= to Write for Catalog—Section 3111 Harmon Drive You may send the Cullman Sprocket Catalog to: i 
S snip- 
| Name of Company | 
ing Au- Lae eaaMesesa i ML dee Address. . .. 1 
— Bluffton, Ohio , City & State. .... ... . Individual... j 
It. Ac- —_— =e eee ee ee eee ee eee 
TURING NOVEMBER 1940 












































We do not make any claims for MICRO- 
WEAVE that are not borne out by facts 
— by tests you can make yourself and by 
actual use results. It is easy to make 
claims — it is not so easy to back them 





up with performance. 


We have confidence in MICRO-WEAVE 
— we know what the results have been 
wherever it has been used. Our confi- 
dence is not based upon wishful thinking 
— but upon a quality product now being 
used exclusively by many of the largest 
engineering and architectural organiza- 


tions in the country. 


Try MICRO-WEAVE — write for samples. 
THE HOLLISTON MILLS, 


Companion Products: Royal Blue Print Cloth and Photo Cloth. 
BOSTON 
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NEW YORK PHILADELPHIA + CHICAGO 


1 


ST. LOUIS - RICHMOND 


The dispensing roll container is a 
rotection, a convenience and an 
identification. It keeps the cloth 
clean — handy brackets attach to 
desk or table. 


Inc., Norwood, Mass. 


cording to Nema, units sold through August this year aggre 
gated 2,160,684 compared to 1,556,624 in the correspondir 
period last year, gain of 38.8 per cent. 

Electric Ranges. Sales in August were 29,128 compart 
with 24,610 last August, an increase of 18.2 per cent, and 29,62 
in July. Nema reports sales for the first eight months thi 
year as 287,484, while 214,560 were sold during the same perio: 
last year, up 33.9 per cent. 

Oil Burners. August shipments amounted to 31,544 com 
pared with 24,660 in August, 1939, and 22,019 in July, gains « 
28 and 43.1 per cent, respectively, according to the Departmen 
of Commerce. Eight months’ total this year reached 141,428 
while 111,635 were shipped last year, increase of 26.7 per cent 

Mechanical Stokers. Sales for the month of August 
amounted to 23,469 compared with 15,209 for August, 1939, 
and 16,840 for July, gains of 53.9 and 39.2 per cent, according 
to the Department of Commerce. Total sales through August 
amounted to 77,705 against 51,813, up 50 per cent. 


NEMA’S ANNUAL MEETING IN NEW YORK 


Gathering in New York, upon the new schedule which calls 
for the holding of the annual meeting there rather than in 
Chicago as previously, members of the National Electrical 
Manufacturers Association reviewed in closed sessions various 
problems and policies of sections, groups and committees. 





J. H. TRUMBULL B. B. DINSMORE 





\ feature of the only open meeting, the presentation 
luncheon, was the addition of John H. Trumbull and B. B. 
Dinsmore to the growing list of industry fifty-year men. To 
Messrs. Trumbull and Dinsmore were presented Fifty Year 
Certificates. Mr. Trumbull, who is president of the Trumbull 
Electric Mfg. Co., Plainville, Conn., has long been active in 
electrical industry and public affairs and was formerly governor 
of Connecticut. Mr. Dinsmore is head of the Imperial Porcelain 
Works, Trenton, N. J., and has devoted his energies for many 
years to furthering the interests of that organization and the 
industry group which it represents. Also, at this luncheon 
meeting the McGraw Award for the most constructive contri- 
bution to the advancement of the manufacturing branch of the 
electrical industry was presented to George A. Hughes, chair- 
man of the board, Edison General Electric Appliance Co., Inc. 

Selection of new Nema officers, scheduled for this meeting, 
had not been made at the time of going to press. 


1940 NATIONAL ELECTRICAL CODE 


Revised according to recommendations of the National Fire 
Protection Association and approved August 7, 1940, as an 
American standard by the American Standards Association, 
the 1940 National Electrical Code, standard of the National 
Board of Fire Underwriters, has just been issued as a bound 
booklet covering electrical wiring and apparatus. This familiar 
guide to recommended practices was originally drawn in 1897 
and has been revised frequently during the intervening years. 
The 1940 edition supersedes the previous writing as covered 
in the 1937 code. 

In connection with the issuance of this 1940 revision, the Na 
tional Electrical Manufacturers Association has published an 
analysis of it in pamphlet form which describes all changes from 
the previous edition and, in some instances, cites the reason fot 
the change made by the electrical committee. 
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Furnished to fit 
devices by 
other makers, 


Elements responding 
to temperature—con- 
tinuously reliable. 


ET 


SPIRALS, i Any Speci- 






sous .: ° fied Shape, 
ues, MAUNA TT, Soneie' 
Sub- 


Behind The Scenes 


Assemblies. 


Write for Engineering Cooperation 


Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 


THERMOSTATIC BI-METAL 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 


Lae ea Ce en om rT Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 


Oftices: Detroit and Albany. N. Y Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 











Large Stocks... Uniform High Quality... 
Immediate Shipment . . . Principal products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 








VIBRATION 
CAN’T LOOSEN 
THESE NUTS 


































THE RELAY 


THAT SURPRISED EVEN ITS DESIGNERS 
OFFERS 4 DEFINITE 
BENEFITS TO USERS 


1. Reduced user's assembly cost (relays are 



























pre-adjusted) 2. More reliable operation (con- 
tacts have heavy pressures—are self-cleaning) 
3. More positive action (armature restored by 
leaf spring) 4. No overheating (coil is self pro- 


tecting). 


You can enjoy these benefits. Write Dept. C. 


for information. 


AN OFFER... 


Tellus(1) Yourproductoroper- 
ation (2) Function and perform- 
ance details (3) Whether chief 
objective is improved perform- 
ance or reduced cost. We'll 
send a helpful recommenda- 
tion, free. Write Dept. C. 






ESILIENT NON-METALLIC LOCKING COLLAR automatically 
eliminates thread play and holds load-carrying thread 
faces in constant pressure-contact @ Write for Catalog. 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD . UNION, NEW JERSEY 


SELF-LOCKING 





AUTOMATIC tm ELECTRIC 


Relay Makers Since 1898 
1033 West Van Buren Street, Chicago 


NUTS 





























































ACCURATE! 
DEPENDABLE! 


America’s leading industrial concerns 
look to the Tubular Rivet and Stud 
Company for rivets of superiority — 
where absolute dependability is de- 
manded. These better rivets are speci- 
fied for quality in production and to 
maintain rigid standards of fitness for 
stress and strain. You'll find they'll give 
more satisfaction when included in 


your production charts! 


Many motorized models of our rivet 
setting machines are available in 
single stroke and multiple drive. In- 
quiries are invited — together with 


samples of work you wish to do. 


TUBULAR RIVET & STUD CO. 


World’s Largest Manufacturers of 
Tubular and Split Rivets 


WOLLASTON (Boston) MASSACHUSETTS 


New York Chicago Detroit Indianapolis San Francisco 


Nashville Dallas St. Louis 


HOW TO READ BLUEPRINTS 


Offering a sound basis in the fundamentals of blueprint read- 
ing, “Simple Blueprint Reading with Particular Reference to 
Welding and Welding Symbols” contains information of value 
to anyone concerned with mechanical construction, although 
compiled primarily for welders. The text is written in simple 
language and drawings are made in clear, solid black lines and 
with extra-large lettering to assure easy legibility. Published 
by Lincoln Electric Co. 


ABOUT PEOPLE YOU KNOW 


E. W. Ritter has been elected vice president in charge of 
RCA’s manufacturing and production engineering activities. In 
1925 he joined the Nela Park branch of General Electric and 
from there he transferred to the research and development en- 
gineering division of RCA Radiotron in 1930, becoming head 





E. W. RITTER H.L. SOMMERER E. W. ENGSTROM 


of the department in 1934. In 1938 he was made manager of 
the entire division and early this year manager of engineering 
of the RCA Mfg. Co. in addition to his Radiotron activities. 
H. L. Sommerer, now responsible for all manufacturing ac- 
tivities in connection with the national defense program, has 
been associated with RCA Victor for 30 years in various ca- 
pacities. Mr. Sommerer recently headed the Photophone divi- 
sion, later becoming assistant to the executive vice president. 
E. W. Engstrom, appointed manager of all research activities 
for the company, became connected with RCA in 1930 as an 
engineer in the Photophone division and was later appointed 
director of general research. 

George H. Johnson succeeds his father, Hobart S. John- 
son, who is now chairman of the board, as president of the 
Gisholt Machine Co. H. §. Johnson, Jr., has been elected a 
vice president. 

J. F. Crossin has been named manager of the refrigeration 
division of the Crosley Corp., succeeding George T. Stevens. 
Prior to this appointment, Mr. Crossin was connected with the 
Waring Corp. (steam irons) in a sales capacity. 

Dr. O. E. Buckley, executive vice president of the Bell 
Telephone Laboratories since 1936, has been named president 
to succeed Dr. F. B. Jewett, now chairman of the board. Dr. 
Buckley became affiliated with the Bell System in 1914 and 
was made director of research in 1933. 

Dr. C. Guy Suits, a member of the General Electric re- 
search laboratory staff since 1930, has been appointed assistant 
to Dr. W. D. Coolidge, director of the laboratory, a new post 
which will permit Dr. Suits to continue his research while as- 
suming some administrative duties. 

A. D. Cameron, vice president of the Holophane Co., Inc., 
New York, has assumed the presidency of the Illuminating 
Engineering Society. Other officers elected to serve with Mr. 
Cameron include vice president W. C. Brown of the General 
Electric Co., Nela Park, and R. B. Brown, Jr., of the Boston 
Edison Co.; general secretary, H. M. Sharp, and treasurer, 
G. K. Hardacre. 

L. H. Miller has been appointed head of the liquid plastics 
division of the Ferro Enamel Corp. He was previously con- 
nected with Norge division of Borg-Warner and Frigidaire 
division of General Motors. E. C. Herrington, named head 
of the recently expanded industrial oven division, was formerly 
chief engineer for Herrington & Randall, Inc., Detroit. 

M. C. Wilt has been appointed vice president and general 
manager of Curtis Lighting, Inc.; G. T. Morrow, vice presi- 
dent in charge of sales; H. J. Dillon, vice president in charge 
of production, and L. N. West, secretary-treasurer. 
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sons why leading manu- 


of ‘ facturers in over 300 

In — different industries rely An ideal finish for products which are to 
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You can use Spring Serv- 
ice like this! Air dries in usual lacquer drying time but 
* maximum resistance may be hastened by 


force drying. 


May be used on brass, copper, bronze, 


oxidized copper, gunmetal, iron and steel, 
OM 


ial as | as well as polished copper, aluminum 
— | | ee and nickel. 


vities. 
All sizes—All types—All materials! Send for 
free ‘‘Springdata’’ sheets as your first step in saving. 


1, has Your name on your company letterhead brings them. Produces a hard film, extremely durable 
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Speedgun 


Calls 
For Use 


of 
PRECISION 
BOBBINS 


Another Coil Problem Solved 
By PRECISION!... 


Movable core, insulation, space factor were among 
the problems that confronted S. Mendelsohn in design- 
ing the coil for their new DeLuxe Speedgun, the 
triumph of ten years of specialized effort in synchron- 
ized photography. 

Precision Bobbins fulfilled every requirement and 
completed a coil of highest efficiency, that fits per- 
fectly into the extremely small space available. 

Precision Bobbins have vulcanized fibre flanges and a 
spirally wound dielectric paper 
core. Use them for your coil 
requirements. They are 
stronger, better insulated and 
cost less money, and no matter 
how complicated your prob- 
lems seem, we believe we can 
design and build a bobbin that 
will improve your product and 
help lower manufacturing costs. 

Send for literature now. | of & combination 
Prices and samples gladly fur- 


Prices A ccancana 
PRECISION PAPER TUBE CO. 


CHICAGO, ILL. 


3 Types of Bobbins 







QO ROUND 


a 1e"" core to 


practically any size. 


wr SQUARE 
: N Prac 


tically any size. 


< RECTANGULAR 


2035 W. CHARLESTON ST. 

















FURTHER 1939 CENSUS RETURNS 


Preliminary figures compiled from the Census of Manufactures 
for 1939 on a number of additional industries (see also Oct. 
1940 Etec. Mrc., p. 168) have recently been released by the 
Bureau of the Census, Department of Commerce. 

Manufacturers of machine tools reported a 7.5 per cent in 
crease in production as compared with 1937, and decreases of 
2.3 per cent in employment and less than 1 per cent in wages. 

Metal-working machinery and equipment makers reported the 
value of products off 20.8 per cent in comparison with 1937, 
wage earners employed decreased 19.8 per cent and their wages 
were less by 25.6 per cent. 

Declines of 21.2 per cent in production, 23.5 in employment 
and 26.1 per cent in wages were reported by manufacturers of 
machine tool and other metal-working machinery accessories, 
metal-cutting and shaping tools, etc. 

Production, employment and wages of manufacturers of stor- 
age and primary batteries exceeded the 1937 figures by 8.6, 3.2 
and 2 per cent respectively. 


FINISHES PRODUCED WITH CASTOR OIL 


American farm-grown castor oil is now being adopted more 
extensively as a paint ingredient to replace drying oils for- 
merly imported from abroad, Dr. John C. Weaver of the 
Sherwin-Williams Co. pointed out at the Mid-American Che- 
murgic Conference held in Cleveland recently. He stated that 
a new process of dehydration makes an excellent drying oil 
from the product of the castor bean. New castor plantings 
can produce a good crop of beans in a single year and already 
farm production is twice the output of two years ago. Having 
faster drying properties, greater color retention and elasticity 
than finishes made with perilla or oiticia oils, castor oil enam- 
els are being used for refrigerators, cabinets, collapsible tubes. 


ELECTRIC IRON STANDARDIZATION 


Interest shown by a number of consumer organizations in the 
subject of standards for household electrical appliances has led 
the National Electrical Manufacturers Assn. to request the 
American Standards Assn. to undertake the development of a 
standard for domestic electric flat irons. Nema has suggested 
that the standard include definitions, methods of test for flat 
irons, performance characteristics, durability, safety, ratings, 
nameplate markings and informative labeling. 

If the project is approved by the standards council of the 
American Standards Assn., a committee representing manufac- 
turers, distributors, consumer interests, power companies, safety 
organizations and insurance groups will be set up to develop the 
standard. Nema work on standardization of flat irons, in prog- 
ress for some time, has been offered as an indication of the 
type of subject matter which could be included in the standard. 


NEW TRANSLATOR FOR FM RECEPTION 


Development of a new frequency modulation translator by 
the radio and television department of the General Electric Co., 
Bridgeport, permits the owner of a conventional amplitude 
modulation radio set to receive the new high-fidelity and rela- 
tively static-free FM broadcast programs, if they are available 
in his service area, and thus protects his investment in his 
present radio equipment. 

Housed in a walnut cabinet, standing 9 in. high, 15% in. 
wide and about 8 in. deep, the device is provided with a shielded 
cable for connection to a conventional radio; terminals are 
located at the rear of the cabinet for antennae and ground 
connections; and it has a power consumption of approximately 
55 watts. The translator has its own dial scale, with a tuning 
range of 42 to 50 megacycles, and six tuning keys. In prac- 
tice, it is placed in operation by pressing the FM key on the 
parent radio, or by tuning the latter set to a point where there 
is no station interference. Once in operation, the translator 
keys and manual tuning control are used for station selection 
in the FM field. A plug-in connector on the back of the 
translator chassis permits easy attachment of a television pic- 
ture receiver and a wired-type of record player may also be 
used in conjunction with the translator. 
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Simply clip in the 
place of motor-start- 


ing capacitor. @ Here's a simple, inexpensive, dependable 


niin e instrument which indicates correct and safe 
; capacity for any capacitor-start motor. 
_ tor- Flip toggle switches Widely used by refrigerator servicemen. 
f the until required starting Even more valuable in the engineering lab. 
Che torque, within desired and plant, in checking motor-starting re- 
1 that time limit, is attained. quirements. @ Write for data. Mean- 
1g oil while, submit that capacitor problem for 
ntings ° engineering collaboration, specifications, 
ready Meanwhile note line quotations. 
aving voltmeter and keep 
sticity within safe limits. 
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URING 


No Solder — No Tape — No Tools 


Cut your production costs and raise the quality of your 
wiring by using ‘‘Wire-Nuts” instead of expensive, 
messy solder and tape. Use IDEAL ‘‘Wire-Nuts” in 
place of terminal blocks, binding posts, too. You 
save on materials, you save time. 


Strip wires—Screw On—That's All. “‘Wire-Nuts’’ 
screw on the stripped wires just like a nut on a bolt. 
As much as 3 times stronger than a solder-and-tape 
joint—and you have a better joint—less resistance. 


FULLY APPROVED. Listed by Underwriters’. 


Millions are in use. 


Four sizes fit all common combinations of wires from 
two No. 18 to three No. 10, solid or stranded. 


Leading manufacturers have standardized on this 
better, faster joint. 


Write for samples today. 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER CO. 
1008 Park Avenue 


Sycamore, Illinois 
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enclosed, glass-insulated motors are 
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Many other features explained in 
BALDOR Bulletin No. 202. Ask for it. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 
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EDWIN L. WIEGAND COMPANY 
7530 Thomas Bivd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF 
ELECTRIC HEAT. 


Name 


TUNGSTEN 
METAL POWDER 


@ The tungsten powder required for contact points, 
wire, and carbide, must be of high purity, and only 
selected Wolframite ore is used in its preparation. 
Ore concentrates, usually specified as containing a 
minimum of 65% tungsten tri-oxide, are purchased 
on a unit basis which is known as twenty pounds or 
1° WOs content perton. Cleveland tungsten, Inc. 
has for some time been active in the ore fields of 
western United States. 


@ Pure tungstic acid, extracted chemically from the 
ore, is reduced with hydrogen under careful regula- 
tion to give the required particle size and density. 
Powder metallurgy guides the working of this product 
into ingot, rod, wire, etc. Many of these processes 
and compositions are patented. This company manu- 
factured some of its specialties under the rights of the 
U. S. Patent #1,359,353, which, many believe, is the 
basic patent for all the tungsten carbide and similar 
work. Tungsten-Copper alloys, long used for clips in 
treating tungsten ingots, were developed for pressure 
welding, starting about 1922 with electrodes for the 
spoke of the Ford wheel, and now consume much 
powder. 

@ The Cleveland Tungsten Inc. makes several grades 
of the pure powder to meet specific engineering re- 
quirements as to gravity and particle size for the car- 
bide tool industry. Inquiries invited. 


CLEVELAND TUNGSTEN 


INCORPORATED 
10000 MEECH AVENUE. CLEVELAND, OHIO 
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@ A competent and experienced organization de- 
voted to the design and manufacture of coil windings. 
Paper interlayer sections—form wound and bobbin 
wound coils. 

Equipped for prompt production on quantity or small orders 


MAGNETIC WINDINGS CO. 


Sixteenth and Butler Streets, EASTON, PENNA. 


REPRESENTATIVES — _____,_ PARAGON SALES CO. 


W. A. JORDAN . Fryburs) 
i 402 Cherry St. 
aRew Youn yS Philadelphia, Pa. 
GILBERT GISLASON A. J. LOEB SALES CO, 
82 St. Paul St. 1836 Euclid Ave. 


Rochester, N. Y. Cleveland, Ohio 
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LAVITE has a - When currents at high fre- 
specific gravity quencies are employed, 
of only 2.5to 2.6. this steatite ceramic insulation 
Sane. abies material is particularly well 
tion S.1.5 0.001 adapted. Its characteristics are 
per cent. advantageous to the degree 
, where it is being designed in 
er cent power : . 
ini pre gpa ae — 
eyeles was only and appliances where long ef- 
0.0165, ficient service life is essential. 
If you require a low-cost solu- 
a i tion to an involved insulation 
sae ae problem, investigate LAVITE. 
1000 KC 5.4. Samples and quotations will be 
V¥ sent promptly on request. 
D. M. STEWARD MFG. CO. 
Main Office & Works: Chattanooga, Tenn. 
New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 
J. A. Tompkins Kirby Company Needham, Mass. 
Chicago Los Angeles, 4116 Avalon Bivd. 
549 W. Randolph St. _—_Electrical Manufacturers Suppiy Co. 
| 
aun: a = ~ 
RTT 
E USED to weld, stitch, and 
crimp a lot of assemblies in 
our plant, until Chicago showed 
us how much could be saved with 
—a rivets. Now we use multiple-set- 
le- ting and do a complete job with 
35 one machine stroke. We rivet dif- 
i ferent materials together, some- 


thing we couldn't do before. We 
assemble finished parts, because 


Chicago rivets don’t harm the fin- 





Set two rivets at once on any center 

: ishes. And we turn out stronger, | distance from 7/16" to 7” with 
. ; j = the Model 55, the Chicago rivet- 
A better-looking jobs, Saving money seer that combines flexibility 
at the same time.” with multiple-seting economy. 













0. EXPERT RIVETING ADVICE—Send a drawing, sketch, or sample assembly 
for free, complete productionanalysis. Learn what riveting can do for you. 
0. Peo mae we LL ade 
& 1848 South 54th Avenue (Cicero P. O. Chicago, Illinois | a 
\ Tubular and Split Rivets in All Rivet Metals , 
amenepcrse PWC Mure it iet tie ee te ee ie oS 
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DESIGNED... 


FOR ACCURACY IN 
ELECTRIC CONTOL 
RUGGED, COMPACT, LOW 
POWER CONSUMPTION 
OF 1.5 WATTS, HIGH 
POWER OUTPUT OF 2,000 
WATTS. 








This Kurman relay was 














designed to meet the 
need for a high qual- 
ity medium duty relay 
at low The 
magnet coil is wound 
on a Bakelite core 
and Alsimag non-hy- 




















cost. 


















































groscopic insulation is 
employed. Contacts 
are quarter inch coin 
silver. 


KRURMAN ELECTRIC CO. 




































INC-ORPQOEA LED 


241 Lofayette Street, New York, Nl. ¥. 









r Shaded-Pol 


“Type A.C. Induction Motor offers 
superior performance in ratings from 1/200 to 1/40 
h.p. Features include good regulation, triple 


shading rings, ning ngs, and highest 
quality Gunn tiblenabroesiont An outstanding 
product of the neers in_ shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOIS 

















































GENERAL JAMES CHATHAM DUANE _~ 
WAS A GREAT ENGINEER ~~~ CA 3% 


Throughout his career in the 
U.S. Army, General Duane was 
distinguished for his unusual 
engineering ability. During the _. - 
Civil War he was authorized 
by Congress to organize the s* 
battalion of engineers in the 
Peninsular campaign. After 
the war he superintended the 
construction of many impor- 
tant public works. 
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Do you have the latest information on these 
UNIVERSAL COIL WINDERS? 
No. 84 Cross-Wound Coils for Radio Receivers. 

Ask for Bulletin 84. 


No. 96 __Layer-Wound Coils—“Cotton Interwoven” 
and Non-Insulated. Ask for Bulletin 96. 


No. 98 Heavy Duty Winding of Direct Current 
Field Coils, Paper-Insulated Transformer 
Coils. Ask for Bulletin 98. 


No. 102 “Synchronized Production” of Non-Insu- 
lated Coils. Ask for Bulletin 102. 


No. 104 Paper-Insulated Coils in Multiple Form at 
High Speeds. Ask for Bulletin 104A. 


No. 105 (‘“Duo-Matic”): Up to 28 Paper-Insulated 
Coils Wound at Once. Ask for Bulletin 105. 
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GENERAL INDUSTRIES P.O. BOX 1605 PROVIDENCE, R. I. 
correct engineering 
provides superior 


molded plastics 










MORE THAN A RELAY 
. . . A MECHANICAL 
BRAIN FOR TIME 
DELAY RANGING 
FROM A FRACTION 

f OF A SECOND... TO 
uae §=6cSEVERAL MINUTES 








Our engineers are exceptionally qualified 
by years of experience to produce the 
widest variety of molded plastics parts. 
This experience is yours to command and 
works to your benefit in solving difficult problems, 


eancenbeaseme wed) 
insuring prompt deliveries, and favorable costs. AGASTAT 
When you make General Industries a source of sup- 


ply, you can depend on your molded plastic parts 


c : . 5 Here’s wide flexibility . . . this time delay relay 
being of highest quality, true to conformation, ac- offers multiple timing effects by different circuit 
curate, and finely finished. No matter how large or combinations. Introduces a delay when the con- 


trol circuit is either opened or closed; easily ad- 
justed with a thumb screw. Unaffected by dust, 
General Industries will meet every point, deliver temperature humidity or voltage fluctuations. 
on time, and produce at prices that spell economy. 


difficult the job or how exacting the specifications, 


Send blue prints and specifica- 
tions of your next job for estimates. Bulletin N-4, giving complete information and technical 


data will be sent promptly on request. Write today! oe 


Yas 


AMERICAN GAS (<: 


ACCUMULATOR CO. 
ELIZABETH ELECTRICAL DIVISION =NeEWw JERSEY 







The GENERAL INDUSTRIES Co. 


Molded Plastics Division ° ELYRIA, OHIO 
PHONE OFFICE NEAREST YOU: 

CHICAGO, Phone Beverly 9361 * PHILADELPHIA, Phone Lombard 7696 

DETROIT, Phone Madison 2146 ° INDIANAPOLIS, Phone Lincoln 6317 

MILWAUKEE, Phone Daly 4057 « ELYRIA, Phone 2238 













ELECTRICAL MANUFACTURING 





HEN you throw a little toggle 
switch, you expect results just as 
you would with one of its larger 
brothers — that’s what switches are for. 
Reasoning somewhat along this line, 
Hart Manufacturing Co., of Hartford, 


| 
: 

Has Baker Conn., have equipped theirs with Baker 
| 


This 
Toggle Switch 






fine silver contacts, thus making it a 
very much up to date and very reliable 
electrical device — and the first toggle 
switch to have this feature. We feel 
proud that our product is identified 
with it. 





FINE SILVER 





Se 





| 
| 
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Contacts 












We are headquarters for anything you 
may need in contacts, whether of plat- 
inum, palladium or alloys of these 
metals; silver, gold or tungsten. If you 
need contacts either for heavy or light 
duty, consult us before you place your 
order. Very probably you will find it te 
be to your advantage. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 





KUX DIE CASTING 
—MACHINES— 


SURE, YOUR COMPOUND 
yHEATING JOB IS DIFFERENT! 









And that's why each Sta-Warm 
Electric Compound Heater is ‘‘tailor- 
made" and engineered right into the 
job . . . Sta-~Warms, from 1 qt. to 
150 gal., with round or square, deep 
or shallow tanks, offer these features 
—Uniform heating; low heat con- 
centration; complete melting; fixed 
or variable thermostatic control; 
interchangeable outlet valves; heated 
and dual outlets; heated hoses, etc. 

. . Sta-Warm engineers will be glad 
to analyze your requirements and 
show you how the above features 
may be geared to your job to bring 
you precision heat control, plus 
many efficiencies and economies. 
Outline your problem and just ask 
"How?" 


* 


TOP VIEW: A Wax Heater & 
Pourer. 2 qt. to 25 gal. sizes. 
Thermostat control; complete melt- 
ing; heated outlet; many other 
SOLDER features. 





. » » Ten sizes and types for lead, zinc, alumi- 
num, or brass alloys, from 6” x 9” to 24” x 24” 
between the bars . . . Massive, extra strong, 
alloy steel construction ... Air or self con- 
tained hydraulic operation . . . High injection 
and locking pressures ... Simple, safe opera- 


tion... . Automatic timing .. . 


WRITE FOR DESCRIPTIVE FOLDER, OR TO ARRANGE 
FOR A DEMONSTRATION. 


* 


LOWER VIEW: Solder Pot, also 
ideal for lead, babbitt. Applica- 
tion by immersion or dipping. 15 
sizes— '2 to 385 Ibs. 


* 


STA-WARM ELECTRIC CO. 
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MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 














A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 
cover. Always use the latest issue since content is corrected each month. 








Write for Bulletin 3 E 


LANDIS & GYR Inc. 
104 5th Avenue, New York 





OVA) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


J 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 





DUNCO 


FISH SPINE BEADS 


Sturdy ceramic beads with ball 
and socket joint action. Not 
affected by moisture, oil or heat. 
Bending does not expose wires. 
Tapered holes for easy stringing. 
Free sample card with prices 
and details. 


STRUTHERS DUNN, INC. 
1317 Cherry St. 
Philedelphia, Pea. 


s 

oo 
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ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALLOYS, Bronze 

American Brass Co., Waterbury, Conn 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
tridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 

Scoville Mfg. C« 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 


American Brass Co., Waterbury, Conn. 


Baltimore Brass C« 1205 Wicomico, Baltimore, Md 

Bridgeport Brass Co., Bridgeport, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
= 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich ‘“‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
Cerromatrix,’ Cerrobase,’’ ‘‘Cerrobond.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y¥ 


Scovill Mfg. Ce 65 Mill, Waterbury, Conn. 
ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


Fansteel Metallurgical Corp., North Chicago, Il. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 


ALUMINUM, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Ill 
AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
m= 


Seymour Mfg. Co., Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ARMS, Flexible 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
York, N. Y. 


ATTENUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 1317 Cherry, Philadelphia, Pa. 
“Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave.. Trenton, N. J. 
“Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Il. 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Pyott a & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N 
(Plain Bronze Bearings to order). 

Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N 
(Bound Brook Graphited Bronze). 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section A-80, Plastics Dept., 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. 
(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Section A-80, Plastics Dept., 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N Yr. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ul. ‘In 
surok.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl] 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 
Millen Mfg. Co., Inc., James, 150 Exchange, Malder 
Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Driver-Harris Co., Harrison, N 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp., Cleveland, Ohio. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 


) ef 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, 0. 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, III. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated Brass and Copper). 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., 1322 Second, Peru, Ill. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(No. 9 High Lead Bar Stock & Bushings). 

Bunting Brass & Bronze Co., Toledo, Ohio. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
a Brothers Carbon Co., 3450 8S. 52nd Ave., Cicere, 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa. 

Westinghouse Elec. & Mfg. Co., Dept 7-N. E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 
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ELIMINATING OPERATIONS! 


‘Knowing how” keeps the cost down, speeds up 
delivery. Above is one of many such cases in Peck 
production. Little steel plungers. Cross-drilled, end- 
drilled, turned, beveled and burred . . . all in a single 
trip through the machine! Ready for assembling, no 
subsequent operations. If you place a money value 
on experience, then 


SEND FOR THE PECK CATALOG 


of screw machine parts and a special technical treatise 
on spring design. No charge, but please write on 


SOR eee 
ee 


LANG 
BP 


WIRE STRIPPERS 
For Every Stripping Purpose 


Bench Type Stripper.—Strips wire up to 
¢” diameter—parallel wire, heater cord and 
P.O.S.J. cord. 

‘‘E-Z’’ Wire Strippers.—Strip the tough- 
est insulation without nicking or cutting strands. 
Strip solid or stranded wires, No. 30 gauge to 
No. 8. Hand tools. 

Cable and Wire Stripper.—For stripping 
rubber insulation, asbestos or cambric, also 
parallel wire and P.O.S.J. cord. Strips to 5%” 
diameter wire. 

Foot-Operated Stripper.—For production 
use. Strips insulation from 8 gauge—%4%” O.D. 
to finest wire. Strips twisted parallel cord. 

Rotary Type Stripper.—Strips clockwise 
or counter-clockwise, according to natural twist 
of wires. Motor driven. Takes up to 4” O.D. 
wires. 

Brush Type Stripper.—Cleans enamel, 
silk, cotton and string asbestos coverings from 
round, flat, solid or stranded wire. Adjustable 


for length of stripping and diameter of wire. 
Motor driven. 


5 


Vertical Brush Stripper.—Especially suit- 
your letter head. ed for stripping armature leads. Strips wire same 
es F as above Brush Stripper. Motor driven. 

. Tubes, ; 


PECK SPRINGS ° 
AND SCREW MACHINE PARTS Electrical Products Division 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. >| ae aa ee tiie 


: g 22m  ¥MERCOID CONTROLS 


arick, New 


a ih Pd m Designed to automatically regulate 


ort Chester, 


electrically operated equipment in 
accordance with changes in tem- 
die a perature, pressure, vacuum, fluid 

a -. level or mechanical movement 
andusky, O : 


3) 

oe They are generally employed for the control of 
uN an motor driven heating, air conditioning or refrig- 

Konda | is eens eration equipment; electric space or tank heaters, 

New York, and for numerous other industrial applications. 


7 t pe an ° ._ | 
Anise Se _e pigetoce rae may elim- g WELL KNOWN MERCOID SWITCH 


inate many assembly oe | | Available in different 
CESS , use. 


and failures in use. e fe | | types. These mercury 
Si Sane to — roy Ret et contact switches are not 
— and to help with design, if affected by dust, dirt or 
veer corrosion. There is no 
rook, N. J. open arcing, pitting or 
‘ | sticking of .contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


onze and 


\ve., Cicere, 


me ry THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
. E. Pitts- 


& Bush. a ae ee eee 


a AKRON, OHIO a 
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is designed for the manufacturer 


U. L. approved .. . . 110-220 volts. 
Rivet, eyelet or weld in place. You can 


solder leads or buy with leads attached. 
Also made in gangs of any number. 


SEND FOR SAMPLE 
ALDEN PRODUCTS CO. 


717 CENTER ST., BROCKTON, MASS. 


Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 








VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 













SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


ST oe er] 1105 Leader Building 
fate Met Cleveland, Ohio 
DETROIT * MILWAUKEE * MINNEAPOLIS © PEORIA 





Stop Power Interruptions 
with The Clip 


with the Grip 


Actual installation 





f 


SPECIALTIES, INC. 
BESSEMER BUILDING, PITTSBURGH, PA. 


























BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain 


CABINETS & BOXES, Sheet 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
re 


Driver-Harris Co., Harrison, N. J 

General Elec Co., Section Y-0160, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Rockbestos Products Corp., 757 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec Co Dept. 6A-201, Schenectady, N. Y 
Glyptal,’’ ‘‘Versatol.’ 

Rockbestos Products Corp., 757 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill. (Glass.) 
Roebling’s Sons Co., John A., Trenton, N. J. 
CADMIUM, Plating 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 


American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy.) 

Pressure Castings, Inc., 2150 St. Clair Ave., Cleveland, 
Ohio Aluminum & Zinc). 


CASTINGS, Gray Iron & Semi-Steel 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 


cago, Il 


CASTINGS, Magnsium Alloy 


Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67 Wall, New York, N. Y 


CASTINGS, Phosphor Bronze 


Sound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, O 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Round 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
ago, Ill 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
mn. 2 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 

Steward Mfg. Co., D. M., Chattanoega, Tenn. 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis 


CHAIN, Pull Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


CHAINS, Roller 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
] 


cago ll 


CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass. 


Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
Re-Cirk-It 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 


CLIPS AND MOUNTINGS, Fuse 
Alden Products Co., 717 Center, Brockton, Mass 
Chase-Shawmut Co., The, Newburyport, Mass 
Dante Elec. Mfg. Co., Bantam, Conn 












Iisco Copper Tube & Products, 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, I) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Specialties, Inc Bessemer Bldg., Pittsburgh, Pa 


CLIPS, Snap 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. ¥ 
‘Turbo.’ 

General Electric Co., Section Q-0160. Appliance a 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washingt 
Blvd., Chicago 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitt 
burgh, Pa 


Inc., 5629 Madison R 






CLOTH, Tracing. See Drafting Roonr 
Supplies. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Col 


COILS 

Acme Wire Co., New Haven, Conn. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Til. 

Electrical Coil Winding Co., 2731 Saunders, Camden 


N. J. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 
Magnetic Windings Co., 16th & Butler, Easton, Pa 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad 
General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J 

Sprague Products Co., North Adams, Mass 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass 


CONNECTORS, Wire 

Alden Products Co., 717 Center, Brockton, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea- 
more, Ill 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 
Morganite Brush Co., Inc., Long Island City, N. Y. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass. 

Clark Controller Co., 1146 E. 152nd, Cleveland, O 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div 
Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 

Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Elec. Co., Schenectady, N. Y 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 


ELECTRICAL MANUFACTURING 
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For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


ROCHESTER, NEW YORK 


424 ST. PAUL STREET 











No DaVinci, but he’s got 
plenty on the ball with 


BRANDYWINE 


e& A typical Brandywine Fibre craftsman, this 


man knows his job. And there's a score 
more like him—eager to meet the obligation of 
his company .. . to serve you efficiently and 


satisfactorily. 


Get to know Brandywine Fibre insulation—the 
bone-tough material that can be tapped, drilled, 
threaded, formed, knurled and machined to exact 
specifications. If you do your own fabricating, 
Brandywine Fibre tubing as a base is the answer to 
your requirements. Samples and quotations sent 


promptly on request without obligation. 


BRANDYWINE FIBRE PRODUCTS CO. 
1402 WALNUT STREET, WILMINGTON, DELAWARE 


NEW BRANDY WINECAT- 
ALOG—If you haven't sent 
for your copy of this useful 
handbook of data and infor- 
mation on fibre insulation, 
write today. You'll find 
“short cuts to cost cuts” and 
increased production via the 
Brandywine way. 





Worm Drive Back Geared Of course world leader 
FLEA POWER MOTORS Minneapolis-Honeywell seeks 


Vv Oo 4 a the best possible thermostatic 
| | 0 bi-metals for such outstanding 


AC, DC, or Universal products as its new, completely 












Speedway Motors. 


are surprisingly inexpensive. 


delivery dates. 


sold singly, in dozens or thou 


NOVEMBER 1940 


Dependable 110V Miniature Motors type 
= meet Pa requirements of a hundred different ? - . 
D. or Universal, cased or this top quality firm uses Wil- 


sands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. ° 
1828 So. 52nd Ave., Cicero, Ill. 


Motorize your products or make them Automatic with automatic Chronotherm wall 


s that thermostat. And of course 


skeleton ee. “with or without back gears ... any 

speed or torque. Hundreds of thousands in use. co as a source of supply for 
Low Cost . . . produced in great numbers by modern P 3 
volume production methods, these reliable little motors these important thermostatic 


Technical Service . . . state your problems, we'll give bi-metals. 
you our answer with prices, quotations and possible 


For temperature control— 
MINNEAPOLIS-HONEYWELL product relies on WILCO 


Through more than 26 years 
of pioneering research and 
careful craftsmanship, Wilco 
has been accepted everywhere 
as the standard of sensitivity, 
accuracy and dependability 
among thermostatic bi-metals. 
For a solution of your prob- 
lem, write for “‘Wilco Blue 
Book of Thermometals and 
Electrical Contacts.”’ 


Any quantity . . . ! or 1,000,000 on short notice— THE H. A. WILSON CO., 105 CHESTNUT ST., NEWARK, N. J. 
Branches: Detroit, Mich. and Chicago, Ill, 


WILCO THERMOMETAL 


(Thermostatic Bi- Metal) 




































Fenwal Incorporated, 10 Main 
General Elec. Co., Schenectady, N 
H-B Elec. Co., Inc., 2531 N. Broad 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave Chicago, Ill 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 109 
(Low Voltage.) 
Westinghouse Elec. 
burgh, Pa 


CONVERTERS, Rectifier. Se« 
CONVERTERS, Synchronous. See 


Ashland Mass. 


Philadelphia, Pa. 


Forest, Attleboro, Mass 


& Mfg. Co Dept. 7-N, E. Pitts- 


Rectifiers. 
Motors. 


COPPER, Beryllium 

American Brass Co., Waterbury, Conn 

Baltimore Brass Co., 1205 Wicom‘co, Baltimore, Md 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER SHEETS. 
Copper. 


See Brass, Bronze and 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn 


Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 


COPPER, Tin Coated. See 
and Copper. 


CORD, Flexible, Heater, 
Heavy Duty Cords 
(See also Cable, Heavy 

Insulated. ) 

Alden Products Co., 717 Center, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp 
Belden Mfg. Co., 4633 W. Van Buren 
Boston Insulated Wire & Cable Co., 
Driver Co., Wilbur B., Newark, N. . 
General Elec. Co., Section Y-0160, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 

cago, Ill. (Glass.) 

Rockbestos Products Corp., 757 Nicoll, New Laven, Conn. 
“*Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., 


Bronze 


Brass, 


Lamp, Radio and 


Duty; Flexible Leads; Wire 


Cleve 

Subsidiary.) 
Chicago, Il. 

Dorchester, Mass. 


Trenton, N. J. 


CORDS, Resistance Line 
Boston Insulated Wire & Cable Co., 


Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N 


Sixth, Brooklyn, N. Y. 


PHENOL FIBRE 





EY CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 
all kinds of instruments, fuse mountings, etc. 
FOR CATALOG 


Wee tia Ps es 


4753 RAVENSWOOD AVE CHICAGO, ILL. 


SPECIALISTS IN GEAR AND 
Te et ee 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


PERKINS macuine & cear co. 


SPRINGFIELD MASSACHUSETTS 


General Elec Co., Appliance 
Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 

Rockbestos Products Corp., 757 Nicoll, New Haven, Conn 


& Merchandise Dept., 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O 

General Elec. Co., Schenectady, N. Y 

Louthan Mfg. Go., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

COTTER PINS. See Pins, Cotter. 

COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers, 


COUPLINGS, Flexible 
Continental-Diamond Fibre Co., Newark, Del 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 
Guardian Utilities Co., 212 E. Michigan, 
City, Ind 
Hillard Corp., 106 W. Fourth, Elmira, N. Y. 
James Mfg. Co., D. O., 1120 W. Monroe St., 
Il 
Lord Mfg. Co., 
Pyott Foundry 
eago, Ill 
Richardson Co., Melrose Park 
Torrington Mfg. Co., 


Mic higan 


Chicago, 


Erie, Pa. 

& Machine Co., 328 N. Sangamon, Chi- 
(Chicago), Tl. 
Torrington, Conn. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 8S. 
Ill 

Hunter Pressed Steel Co., 

Speedway Mfg. Co., 1828 S 

Trico Fuse Mfg. Co., 


DIALS 
Millen Mfg. Co., Inc., 
Mass 


Kilburn <Ave., Chicago, 


Lansdale, Pa. 


52nd Ave., Cicero, Ill. 
Milwaukee, Wis. 


James, 150 Exchange, Malden, 


DIE CASTING MACHINES. See Machines, 


Die Casting. 
DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chieago Molded Products 
Chicago, Tl. 

Richardson Co Melrose Park (Chicago), Tl 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. 


Corp., 1024 Kolmar Ave., 


See Pins, Dowel. 


DRAFTING ROOM SUPPLIES 

Arkwright Finishing Co., Providence, R. I. 
Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Corp., Ansco Rd., Johnson City, N. Y. 
rials for Whiteprints.) 


DRIVE SCREWS. 
ping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld 

Master Electric Co., Dayton, O 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 


(Mate 


See Screws, Self-Tap- 


Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
J 


Stokes Machine Co., F , 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 2071 Curtis, Middletown, Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, TIl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 

ELECTROPLATING EQUIPMENT & 
SUPPLIES 
General Elec. Co., 
Bridgeport, Conn. 
Udylite Corp, 1651 E 


ENAMELS. 


Appliance & Merchandise Dept., 


yrand Blvd., Detroit, Mich. 


See Finishes. 
ENGINES, 
Oil, Gas) 


Fairbanks, Morse & Co., 
Ave., Chicago, Ill 


Internal Combustion (Diesel, 


Dept. 25, 600 S. Michigan 


EYELETS 

American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


FAN BLADES 
Wheels, Blower 


AND WHEELS. 
and Fan. 


See 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Inc., 315 Fourth Ave., New York, 


nN. X. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, Ill. 
FERRULES 


American Brass Co., Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., 
> & 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
= 


Scovill Mfg Co., 


Providence, 


65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 
Sprague Products Co., North Adams, Mass. 
FIBRE, Phenol. See Plastics. 

FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 

Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 
“*Vulcoid.’”’ 

General Elec. Co., Section A-80, Plastics Dept., 1 Plas 
tics Ave., Pittsfield, Mass. ‘‘Textolite’’ (‘‘Cetec’’ Col 
Mold). 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 
N. Y¥ 


“*Codite,’ 


Washingtor 
200 Varick, New York 


Me oe 

National Vulcanized Fibre Co., 
less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
Fyberoid.’” ‘‘Ohmoid.’’ 

Wrought Washer Mfg. Co., 
Wis. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 

Egyptian Lacquer Manufacturing Co., 
ter, New York, N. Y. 

Maas & Waldstein Co., 438 Riverside Ave., Newark, 
Ns 


Wilmington, Del. 


**Peer 


Wilmington, De 


2200 So. Bay, Milwaukee 


Rockefeller Cen 


FLEXIBLE LEADS AND WIRING HAR. 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Elec. Co., Section Q-0160 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. Re- 
sistance Line. 


See Cords, 


FLEXIBLE SHAFTING 

Walker-Turner Co., Inc., Plainfield, N. J. 

White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
2am, B,. F. 


FLUORESCENT SOCKETS. 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 
Chase-Shawmut Co., Newburyport, 
“‘Shur-Lag,’’ ‘“Therm-a-Trip.”’ 

Danta Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Ine., 4753 
(Surge Protectors.) 


GASKETS, Felt. 
GASKETS, Fibre. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 
more, 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa. 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. 
cago, Ill. 


See Sockets, 


Mass. ‘‘Shawmut,”’ 


Ravenswood Ave., Chicago, Ill. 


See Felt. 


See Fibre, Vulcanized. 


1008 Park Ave., Syca- 
5996 Tabor Rd., Olney P. O., 


Sangamon, Chi- 


GEARS AND PINIONS, Metal 
- Specialties, Inc., 2650 W. Medill Ave., Chicago, 
11 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, If. 

Thompson Clock Co., H. C., Bristol, Conn. 

Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O. 
2650 W. Medill Ave., Chicago, 


Gear Specialties, 
A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Texto- 
lite.’’ 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, III. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 

Thompson Clock Co., H. C., Bristol, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
““Ohmoid.”’ 


Inc., 


General Elec. Co., Section 


GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. 
also Gears & Pinions, 


See Plastics, 
Non-Metallic. 


GENERATORS. 
Generators. 


See Motors, also Plating 
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FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Folding DOUBLE Cupped Washer Lugs 


EFFICIENCY 
(0) cant tolerate 


“Doubtful 
Screws!” 












SOLID AS A ROCK 


What Does This Mean to You? 


What Do Good Castings Mean to 


You in Your Manufacturing? 


What Do Solid Castings Mean to 


Your Customers? 


PRESSURE CASTINGS, INC. 


Zine and Aluminum Die Castings 
21500 St. Clair Ave., Cleveland, Ohio 




















C. H. FOSTER FRANK WEBSTER 
Chairman of Board Factory Manager 
GEO. H. RALLS JOE OBERMAYER 
President Chief Engineer 
































Parker-Kalon Self-tapping Screws help keep 
Univex production moving at a steady pace 


Outstanding for produc tion efficiency, the Uni- 
versal Came ra Corporation, Manufacturers of 
Univex Cameras, cannot afford to take chances 
on sacrificing quality or hindering production 
with “doubtful screws”... screws that look okay 
but of which a percentage fail in use. That is 
why. when it comes to Self-tapping Screws. this 
manufacturer, and so many thousands of other 
concerns. insist on Parker-Kalon. 

Parker- Kalon Screws are products of more 
Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage than 25 years expe rience in Self- -tapping Serew 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High manufacture .. . Quality -Controlled by the fa- 
Frequency Variable a Aluminum Chassis, ee. mous Parker-Kalon Laboratory ... your assur- 

ance of unfailing performance. Mail coupon for 
samples...try them...see for yourself! Parker- 
Kalon Corporation, 198-200 Varick Street, New 


York. Quality. 


TYPES, SIZES, HEAD-STYLES 
FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


















BUS BUI A AY 
150 EXCHANGE ST. 


MFG.CO. Inc. 
ENR AEE 











Series No. 1015—Made in 5 sizes 








| Showing lug closed and open—with wire grip SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
| | 

SINGLE Cup SEND FOR SAMPLES 

| en PARKER-KALON! 

Without wire grip \ 


Catalog No. 1055B Catalog No. 1055 rat 
WRITE FOR BULLETIN 8-D <s ae 
KRUEGER - HUDEPOHL 
Third & Vine Sts. Cincinnati, Ohio Screws 
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See Pots and Ladles 


GLUE POTS. 


GRAPHITE BEARINGS. See Bearing 
Bushings, Graphite. 


GUMMED PAPER. 
HANGERS, Ball and Roller Bearing 


See Gummed. 


Pape r 


S K F Industries, Inc Front & Erie Ave Philadel 
phia, Pa 

HARNESS, Wire. See Flexible Leads. 

HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 
General Elec. Co., Schenectady, N. Y. 

H-B Ele Co Inc 2531 N. Broad, Philadelpt Pa 
Hickok Elecl. Instrument Co., 10514 Dupont Ave “les 


land, O 
Simpson Elec. Co., 5200 Kinzie, Chicago, Il] ; 
Triplett Elecl. Instrument Co., 3110 Harmon Dr sluff 
ton, QO, 


Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 


Newark, N. J. 













With Offices in 80 Cities 
GRAYBAR coMrany 
DISTRIBUTES KIRKLAND 


HIGH GRADE 


PILOT -LIGHTS 


To manufacturers of high grade apparatus, 
who cannot afford to be judged by the 
standards of the retail bargain counters. 
Underwriter’s Approved Units in three lens 
sizes, 2’, 1 1/16’, 11/16’, for Tungsten or 
Neon lamps. 
WRITE FOR TEN PAGE CATALOGUE 
Manufactured by 


H. R. KIRKLAND CO., MORRISTOWN, N. J. 


hu Ls Te 


Neutral (pH7) High Dielectric 
a 
ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA. 


When properly adjusted, iron 
cannot overheat or burn off its 
tin. lron can be maintained at 
any desired temperature while 
in the stand. Complete control 
of tip temperature possible. 
When removed, full current is 
instantly applied to iron. 
for bulletin. 


SRA TNL 


CONNECTICUT 


baa has: 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
Mec etree 
to 250. We invite 


inquiries from 


manufacturers. 


oe 

MINIATURE LAMP WORKS 
Tie Established 1911 

LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


Send 














& Mfg. Co., Dept. 7-N, E. 


Pitts- 


INSTRUMENTS, Portable and Switchboard 
General Elec. Co., Schenectady, N. Y 


as 
H-B Elec. C Inc., 2531 N. Broad, Philadelphia, Pa 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O 

Simpsor Ele Co., 5200 Kinzie, Chicago, Ill 

Triplett Elecl. Instrument Co., 3110 Harmon Dr., Bluff 
ton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp 582 Freylinghuysen Ave., 
Newark, N : 

Westinghouse Elec. & Mfg. C¢ Dept 7-N, E. Pitts 
burgh, Pa 

INSTRUMENTS, Resistance Bridge 

Aerovox Corp., New Bedford, Mass 

General Ele Co., Schenectady, N. Y. 

INSTRUMENTS, Speed Indicating. See 


Tachometers. 


INSULATION (insulating) (Insulators) 


Beads See Beads, Insulating. 
Bushings See Ceramics. 
Ceramic. See Ceramics 


Clott See Cloth, Insulating 
Composition. See Plastics 


Compounds See Varnish, Insulating; also Wax and 
Compounds 

Fibre See Fibre; also Plastics 

Lava. See Lava. 


Mica. See Mica. 


Molded. See Plastics 

Paper See Paper, Insulating 
Phenolic Fibre. See Plastics. 
Plastics See Plastics. 
Porcelain See Porcelain. 


Slot See Paper, Insulating; also Cloth, Insulating 

Tape See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub 
ing Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnist See Varnish, Insulating 

Wax See Wax and Compounds. 

IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc Deep River, Conn 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co 1008 Park Ave Syca 

more Ii} 

Revere Copper & Brass Co Inc., 230 Park Ave New 

York, N 4 

Sta-warm Elec. Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 

Vulean Elec. Co Lynn, Mass 

Wiegand Ce Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa Chromalox 

KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass 

American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicage Iii 

Imperial Molded Prods. Corp 2921 W. Harrison, Chi 
cage Ill 

Kurz-Kasch, Inc Dayton, O 

Millen Mfg. Co Inc James 150 Exchange, Malden 
Mass 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies 


& Molds. 


LAMPS, Miniature 

General Elec. Co., Lamp Dept., Nela Park, Cleveland, O 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y 


LAMPS, Ultra Violet 


General Elec Co Lamp Dept Nela Specialty Div 
410 Eighth, Hoboken, N 

LAVA 

American Lava Corp., Chattanooga, Tenn. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

LEADS, FLEXIBLE. See Flexible Leads 


LIGHTS, Pilot or 


Alden Products Co., 717 


Indicator 


Center, Brockton, Mass. 


Dial Light Co. of America, 90 West, New York, N. Y 
Wrake Mfg. Co., 1713 W. Hubbard, Chicago, II. 
General Elec. Co., Nela Specialty Div., 410 


Lamp Dept., 
Eighth, Hoboken, N. J 

Kirkland Co., H. R., 
Signal Indicator Co., 





‘8-10 King, Morristown, N. J. 
140 Cedar, New York, N. Y. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. 
Lock Washer. 


See Screws, 


LOCK WASHERS. See W 


and Spring. 


ashers, Lock 


LUGS, Copper 


Chase-Shawmut Co., The, Newburyport, Mass 


Dante Ele Mfg. Co., Bantam, Conn 

Ideal Com mutator Dresser Co., 1008 Park Ave., Syca 
m 

tie. Copper Tube & Products Co., Inc., 5629 Madison 
td., Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave Providence 


I 


R 
Sherman Mfg. Co., H. B., Battle Creek, Mich 


MACHINE SCREWS. See Screws, Ma- 
chine. 
MACHINE TOOL DRIVES. See Drives, 


Machine Tool. 





MACHINES, Band Sawing oe & Meta 
Walker-Turner Co., Inc., Plainfield, N 


MACHINES, Die Casting 


Kux-Lohner Machine Co., 2145 Lexington, Chicago, 1 


MACHINES, Drilling 
Walker-Turner Co., Inc., Plainfield, N. J. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., 
Philadelphia, Pa. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., 
Staten Island, N. Y. 


MACHINES, Printmaking 


Olney P. O 


Huguenot Park 


Ozalid Corp., Ansco Rd., Johnson City, N. Y. (Whit 
print Machines) 
Pease Co., C. F., 2613 W. Irving Park Rd., Chicag: 


Ill. (Blueprint Machines) 


MACHINES, Radial Cutting 


Walker-Turner Co., Inc., Plainfield, N. J. 
MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave 
Chicago, Tl. 

Tubular Rivet & Stud Co., Wollaston, Mass. 
MACHINES, Saw Filing 

Industrial Engineering Co., Inc., Pence Bldg., Minne 


Minn. 

MACHINES, Screwdriving 

= Power Screwdriver Co., 5369 Rohns Ave. 
ich. 


MAGNESIUM ALLOYS. 


apolis, 


» Detroit 


See Alloys, Mag- 


nesium. 
MAGNETOS 
Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 


Ave., Chicago, Ill. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 
N. J. (Small) 

Ohio Elec. Mfg. Co., 


Saunders, Camden, 


5905 Maurice Ave., 
MAGNETS, Permanent 


General Elec. Co., Schenectady, N. Y 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 


Bridgeport Brass Co., Bridgeport, Conn 


Cleveland, 0. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

MEGOHMMETERS. See Instruments. 

as gg POTS, LADLES. See Pots & 
zadles. 

METALS, Colored. See Metals, Pre- 
finished. 

METALS, Laminated. See Metal, Ther- 
mostatic. 

METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid| Co., 1322 Second, Peru, Il 


‘Nickeloid,’’ ‘“Tint-Metal.’’ 
Thomas Steel Co., Warren, O 


METALS, Pressed Powder 


Gibson Elec. Co., 8349 Frankstown Ave., 


: Pittsburgh (21), 
a 
Mallory & Co., Inc., P. 


R., Indianapolis, Ind. 
METAL, Thermostatic 


Baker & Co., Inc., 113 Astor, Newark, N. J. 


C._S. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, N. Y 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


Calliflex.’’ 


Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 


Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il 
General Plate Div. of Metals and Controls Corp., Attle 
boro, Mass “*Truflex.’’ 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


METERS. 


MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 


bond.’’ 
Section Q-0160 


General Elec. Co., 
chandise Dept., Bridgeport, Conn. 


See Instruments. 


Appliance and Mer 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I11. 

Macallen Co., 16 Macallen, Boston, Mass 

_— Insulator Co., Dept. 31, 200 Varick, New York 

i # ‘Micanite.”” 

New England Mica Co., Inc., Wakefield, Mass. ‘‘Y-26.’’ 

Richardson Co., Melrose Park (Chicago), Tl. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

MOLDED INSULATION. See Plastics. 

MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Tl. 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 

MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 

MOTOR GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


ELECTRICAL MANUFACTURING 
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THE NEW SELF-STARTING MOTOR THAT GIVES YOU |. icy soo motor 


Proven Performance! WITH TIMING MACHINE 


Hansen's sensational new SYNCHRON “600” 
Self-starting Motor has been thoroughly tested 
in thousands of actual applications. In every 
test . . . under all kinds of conditions, this small, 
powerful motor has performed perfectly! 

The SYNCHRON ‘'600"’ is available in speeds 
of 1, 2, 4, or 10 RPM, either clockwise or 
counter-clockwise. Furnished in all standard 
voltages and cycles. Torque, 8 oz. on 1” 


radius at 1RPM. This 


* Small But Powerful! . rugged SYNCHRON Smail, but powerful enough to 
Chee Rae Reket “Oe” Mie i) eee oe 
Actual e Music Wire Shafts! give you years of the Reka, RPA, Y RPE 2H and 
@ Lifetime Lubrication! kind of service you RPD. Other speeds possible. 


. Pomensd by the Synchron 
Size 600", 





@ Mount In Any Position! want. 


Send us details of your specific motor and timing machine problems. Our engineers will help you solve them! 


HANSEN MANUFACTURING C0., INC. “TnpiaNn 


USE 1940 SPEEDCRAFT 
WIRE STRIPPERS 


For Greater 
Production and 
Increased Profits 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 

RiAL Write for complete arian wire samples— 

d sited ligati 
es ‘ THE WIRE STRIPPER CO., 1722, Eesther Sve: 


*? E. Cleveland io 






























@ THE H-B RELAY IS 
LISTED AND APPROVED 
BY THE RE-EXAMINATION 
SERVICE OF THE UNDER- 
WRITERS’ LABORATORIES, 
INC.,..ITIS DEPENDABLE! 









NO HUM 
NO CHATTER 


@ Only one moving part 





@ Mercury to mercury make 
and brea 


@ No exposed arc 


High speed opening and 
closing 


Dust and corrosion proof 


| Threaded insulators CAN be made ac- 
curate and within close dimension toler- 
ances, even when used as part of a metal assembly. If you've 
had “thread trouble’*— send your problem to Universal. 
Universal dry process insulators speed production and insure 
performance. Send sample or dimension drawing for quotation. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 E. FIRST ST. _ SANDUSKY, OHIO 


o 
@ Maintenance free 
a 
é 


30 amp. 110 volt AC—20 
amp. 220 volt AC—5 amp. 
115 volt DC 


H-B ELECTRIC COMPANY 
Roe 





7 veh a BROAD STREET, PHILADELPHIA, PENNA. 
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MOTORS 


(See also ‘‘Motor specifications for Designed-in Power 
Applications,’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., 4351 Duncan Ave., St. Louis, Mo. 

Barber-Colman Co., Rockford, Ill. 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Tl 

Delco Appliance Division, General Motors Corp., Roches 
ter, N. ¥ 

Delco Products, Division General Motors Corp., Dayton, 
0 

Dumore Company, Dept. 100-L, Racine, Wis 

Eicor, Inc., 515 S. Laflin, Chicago, III. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Electro Dynamic Works of the Electric Boat Co., Bay 
onne, N. J 

Fairbanks Morse & Co., Dept 25, 600 S. Michigan 
Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y 

General Industries Co., Dept. 446, Elyria, O 

Hansen Mfg. Co., Princeton, Ind 

Haydon Mfg. Co., Inc., Forestville, Conn 

Holtzer-Cabor Elec. Co., 125 Amory, Boston, Mass. 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


Include Dislco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 
MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 


TRICO OILERS 


SAVE TIME- OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAKABLE 


e They modernize your 


equipment f 
Give that added sales | 


feature 
Reduce selling resistance 


Guarantee proper lubri- S25 P14, 
cation 


e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. Milwaukee, Wisconsin 














NUMBERING Machines 



















For Stamping 

Metal Parts, 

Name Plates, 
etc. 





Write for 
Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 





PHENOL FIBRE | 





Be ASK 
f CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


















Imperial Elec. Co., Akron, O 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Reliance Elec. & Engrg. Co., 1081 Ivanhoe Rd., Cleve 
land, O 

Russell Elec. Co., 340 W. Huron, Chicago, Ill 

Signal Elec. Co., Menominee, Mich 

Smith Corp., F. A., 400 Davis, Rochester, N. Y 

Speedway Mfg. Co., 1828 8. 52nd Ave., Cicero, Il. 

J S Electrical Motors, Inc., 86-34th St., Brooklyn, 
N. Y 


Victor Elec. Prods., Inc., 2950 Robertson Rd., Cin 
cinnati, O 

Wagner Elec Corp., 6400 Plymouth Ave., St. Louis, 
Me 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio. 


NAILS 

American Steel & Wire Co Rockefeller Bldg., Cleve- 
land Oo (United States Steel Corp Subsidiary. ) 

Republic Steel Corp., Cleveland, O 

NICKEL 


Driver-Harris Cc Harrison, N. J 
International Nickel Co., Inc 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 


Baltimore Brass Co., 1205 Wicomico saltimore, Md. 
Driver Cx Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. 2 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., Seymour, Conn. 


NUMBERING MACHINES. See Machines, 
Numbering. 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Selt-Locking 


Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn 

NUTS, Wing 

Central Screw Cc 3519 Shields Ave., Chicago, II. 


Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
ms Ee 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 
Gits Bro Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52d Ave., Cicero, Ill 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 
Levomatic,’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Elec. Co., Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
11 Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Gummed 


Paper Manufacturers Co., Fifth & Willow, Philadelphia, 
Pa (Acid, Free.) 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Gen. Electric Co., Section Q-0160 Appliance and Mer- 


handising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
sIvd., Chicago, Tl. 

Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, Il. 
(Kimsu!—for Thermal Insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
““Campbellite,”’ ‘‘C-F,’’ Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
uurgh, Pa 


Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 


Insulation Manufacturers Corp., 565 W. Washington 
Blivd., Chicago, Ill. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y 


National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 








PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, M 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

ee & Brass, Inc., 230 Park Ave., New York 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Elec. Co., Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave 
Newark, N. J. ‘‘Photronic.”’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th, Chicago, Ill. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake 
Chicago, Il. 

S.K.F. Industries, Inc., Front & Erie Ave., Philade 
phia, Pa. 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 
PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 


PINS, Cotter 
Hubbard Spring Co., M. D 561 Central Ave Pontia 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing 
Extruded Plastic.) 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div., Au 
burn, N. Y 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Catalin Corp., 1 Park Ave., New York, N. Y¥ 

Chicago Molded Products Corp., 1024 Kolmar Ave 
Chicago, Il. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Dilecto,’ 
‘‘Dilophane,’’ ‘‘Celeron.’’ 

Dow Chemical Co., 1450 E. Main, Midland, Mich 

Durez Plastics & Chemicals, Inc., North Tonawanda 
mM... &s 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Elec. Co., Section A-80, Plastics Dept., 1 Plas 
tics Ave., Pittsfield, Mass. ‘“‘Textolite (‘‘Cetec’’ Cold 
Mold.) 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J 

Kurz-Kasch, Ine., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.”” 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok."’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 

po. ae Se 
Wilmington Fibre Specialty Co., . Wilmington, De! 
“‘Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Til 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


PLATING GENERATORS 

Eicor, Inc., 515 S. Lafllin, Chicago, Ill. 

Electric Specialty Co., 213 South, Stamford, Conn 
yeneral Elec. Co., Schenectady, N. Y. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Mathias Klein & Sons, 3200 Belmont Ave., Chicago, II! 


PLUG & CORD SETS 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
General Electric Co., Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Unicord.”’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, TIl. 

General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 

Hubbard Spring Co., M. D., 561 Central Ave., Pontia 
Mich 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee 
Wis. 


PLUGS & JACKS, Radio 

Alden Products Co., 717 Center, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
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WHERE SPACE ON SWITCHBOARD IS LIMITED, 
USE: REX ROTARY DRIVE RHEOSTATS. 


ee Ae limes t 
write for catalog 


SPACE SAVING DESIGN. 
ANGLE of ROTATION—330 DEG. 
NO BACK LASH 
LUBRICATED CONTACTS —eliminating wear and 
tear of the wire. 
EASY TO OPERATE, GIVING MINUTE REGULATION. 


Available in 4 sizes: 
TYPES: R-4—500 WATT, R-6—825 WATT 
Double Rheostats: 


TYPES: RR-4—1000 WATT, RR-6—1650 WATT 
with and without PROTECTIVE HOUSING. 






JONES No. 140 SERIES TERMINAL STRIPS 


140 
3/4” w.x 13/32” !4l 
h., 2to 21 terminals 
1-1/8” w. x 1/2” 142 
h., 2 to 20 terminals 
ee w. x 5/8” 
., 2to 17 terminals 
Barrier strips not only make a long leakage path but pre- 
vent direct shorts from frayed wires at terminals. Molded 


bakelite insulation. Three sizes as shown. A handy 
terminal with many applications. Order a supply today. 


HOWARD B. JONES 


2300 WABANSIA AVE. CHICAGO, ILL. 


9 ALLEN 


COLD-DRAWN 


/ Hollow Screws fit your special 
/ electrical needs for small screws 
that hold under vibration. Ask for 
FREE fest samples in any sizes follow- 
~< Hollow Set Screws in size No. 4 
andup. Socket 
Head Cap 


SCrews In size 
No. 2 and up 
Sp ecial to 
order in 
brass or any 
alloy. 


THE ALLEN MANUFACTURING COMPANY 





Leach 











insulation. 
Pure silver contacts. 











RE Relay 


Glazed #196 AlISiMag 


unbreakable 
SIGHT GRAVITY 
NEEDLE VALVE 
ADJUSTMENT 
FEED OILER 


Oil flow may be adjusted as desired, or completely 
shut off by adjustable needle valve. Modern, stream- 
line, unbreakable bottle eliminates danger of broken 
glass in production. 


Gits BROS. MFG. Co. 


1840 S. KILBOURN AVE. CHICAGO, ILL. 


30 years of cil cup 


MADE TO SOLVE 
OU eee 


Call on Hubbard's long expe- 
rience and skill in developing 
and manufacturing parts like 
these, to accomplish the re- 
sults you are after in those 
various design and production 
problems. 








Send in your drawings, or 
describe your problem. 
TTT Tle ae dL eT: 
assistance and the advan- 
tages of long experience. 


















Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 


Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 

All circuits are above 
ground. 


Either AC or DC input, 
as required. 





descriptive literature. 
LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th > 
Chicago, Illinois Los Angeles, Calif. New York, N. 






NOVEMBER 1940 










vee Tee ene Company 


561 CENTRAL AVE., PONTIAC, MICH. 


125 

















































































INSTRUMENT RESISTORS 


i'NOGOe PORATED 


Manufacturers of 
Wire Wound resistors for Instrument, 
Electronic and Industrial applications 
Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 


Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 


H-C 
SEALED SWITCHES 
@ Available as 
shown at 15 amperes 
110V A.C., size 
1-1/16” by 1-1/16” 
by 1-1/16”. 

Also a 5 ampere 
110V A.C. switch 
available, size 
1-1/16” by 1-1/16” 
by 5/8”. 

, Used in a large var- 
iety of control and 
limit switch applica- 
tions. 


ALLIED CONTROL COMPANY, INC. 
227 Fulton Street New York, N. Y. 


CREWS for every 
You cam depend ous for 


QUALITY: EF FICIENCY-SERVICE 





§ Write for further 
information. 


SAMUEL J.SHIMERe SONS 


oe CO Re es ee ee se Oe 


TROUBLE... 


j before it begins . . . Use Dunco 

| relays for your exacting applice- 
tions. Compare their quality and 
performance with any other units 
of comparable price. Catalog and 
Data Book Free. 














PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center, Brockton, Mass 
Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jone Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Molybder 


im, Platinum, Silver, Tungsten, Special Al- 


Baker & ( 


Ir 113 Astor, Newark, N 

C. 8S. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, N. Y 

Callite T ten Corp 547 -39th Union City aoa 

Clev I ten, I 10000 Meech Ave., Cleveland, 
oO 

Fanste Metallurgical Cory North Chicago, Ill 

G Plate Div. of M and Controls Corp., Attle 
t M 

Gibson |} I Co., 8349 Frankstown Ave., Pittsburgh 
2 Pa 

Mallory & ¢ In P. R., Indianapolis, Ind 

Wilson ¢ H. A., 105 Chestnut, Newark, N. J 

PORCELAIN 

Akron P t n Ce Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O **Porcelex.’ 

Louthan Mf Co., East Liverpool, O Elemite 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 

Nu B Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavalain.’’ 
Steward Mf Ce D. M., Chattanooga, Tenn 
Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. See 
Control. 


Resistors, Radio 


POTS & LADLES, Melting 


Dunr In Struthers, 1321 Cherry, Philadelphia, Pa. 
Dunce 

Electric Soldering Iron Co., Ine., Deep River, Conn. 

General Ele Cr Schenectady, N. Y. 

Russell Ele Co., 340 W. Huron, Chicago, Tl. 

Sta-Warm Ele Co., 565 N. Chestnut, Ravenna, O 
Triplex 

Trent ¢ Harold E., 619 N. 54th, Philadelphia, Pa 

Vulean Ele Cc Lynn, Mass 

Wiegand ¢ Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa “‘Chromalox.’’ 


POWER TOOLS. See 


PRE-FINISHED METALS. See 
Pre-finished. 


Tools, Power. 


Metals, 
PRESSES, Drill 


Walker-Turner Co., Inc., 4230 
N. J 


Berckman, Plainfield, 


PRESSES, Plastic Molding 

Kux-Lohner Machine Co., 2145 Lexington, Chicago, Ill 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia a 

White Dental Mfg. Co., The, S. S., 10 E. 
xox, WN. 





40th, New 


PROCESS EQUIPMENT 
Stokes Machine Co *. J.. 5996 Tabor Rd 
Philadelphia, Pa 


Olney P. O., 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


PUMPS, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa 


5996 Tabor Rd., Olney P. O., 


PUSH BUTTON STATIONS. See 
temote Control. 


Switches, 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. 
Non-Metallic. 


See Gears & Pinions, 


RECEPTACLES, 


Lamp. 


RECTIFIERS, Current 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Fansteel Metallurgical Corp., North Chicago, Ill. 
General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
International Telephone Development Co., 
Varick, New York, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E 
burgh, Pa. 


REDUCERS SPEED. 


Lamp. See 


Sockets, 


Inc., 137 
Pitts- 


See Speed Reducers. 


REEL, Cord (Built in) 
Vacuum Cleaner Corp. of America, 
Wissahickon Ave. & Juniata, 

*‘Cordomatic.’’ 


REFRACTORY PORCELAIN. 


ics, Cores, Resistors; 


Cordomatic Div., 
Philadelphia, Pa. 


See Ceram- 
Porcelain. 


REGULATORS, 
Motor. 


Speed. See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; 
stats. ) 
Allen-Bradley Co., 
Dunn, Inc., 
*‘Dunco.’’ 
Fenwal Incorporated, 10 Main, Ashland, Mass 
General Elec. Co., Schenectady, N i 
Mercoid Corp., 4201 Belmont Ave., 
Minneapolis- Honeywell Regulator Co., 
S., Minneapolis, Minn. 
Paragon Elec. Co., 37 W. Van Buren, Chicago, Il. 
Spencer Thermostat Co., 109 Forest, Attleboro, 
(Low Voltage.) 


REGULATORS, Voltage 
Acme Elec. & Mfg. Co., 35 Water, Cuba, 
General Elec. Co., Schenectady, N. Y 


Thermo- 


1309 S. First, Milwaukee, Wis 
Struthers, 1321 Cherry, Philadelphia, Pa. 


Chicago, Ml. 


2810 Fourth Ave., 


Mass. 


mi ee 





H-B Elec. Co., Inc 2531 N 
Ward Leonard Elec. Co., 


sroad 
34 South, Mt 


Philadelphia, Pa 
Vernon, N. Y. 





RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control C« Inc., 227 Fulton, New York, N. Y 

American Automatic Elec. Sales Co., 1033 W. Van Buren 
Chicago, Il Autelco ““Strowger.”’ 

American Gas Accumulator Co Electrical Div., Eliza 
beth, } q “‘Agastat’’ (Time delay.) 

Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div Hartford, Conn 

Autocall Co., Shelby, Ohio 

Clare & Co., ¢ P., Lawrence & Lamon Aves., Chicago 
Ill 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 


Dunn, Inc., Cherry 
““Dunco.”’ 
Eagle Signal Corp., Moline, Il 
General Elec. Co., Schenectady, N 
Guardian Elec. Mfg. Co., 1627 W 
Hart Mfg. Co., Hartford, Conn “Diamond 
H-B Elec. Co., Ine 2531 N. Broad, Philadelphia, Pa 
Kurman Elec. Co., Inc., 241 Lafayette, New York, N. Y 
Leach Relay Co., 5915 Avalon Blvd.. Los Angeles, Cal 
Mercoid Corp 4201 Belmont Ave., Chicago, Il. 
Millen Mfg. Co., Inc., James, 150 Exchange, 
Mass 
Ward Leonard Elec. Co., 34 South, Mt 
Weston Elecl. Instrument Corp 
Newark, N. J 


Struthers, 1321 Philadelphia, Pa 


Y 
Walnut, Chicago, II 


Malden, 


Vernon, N. ¥ 
582 Frelinghuysen Ave 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 
RESISTANCE LINE CORD. See Cords, 


Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady. N. Y¥ 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 

Instrument Resistors, Inc Little Falls, N. J 

International Resistance Co., 405 N 
phia, Pa 

Mallory & Co., Ine A 

National Elec. Controller Co., 
Chicago. Tl 

Ohmite Mfg. Co., 4805 W 

Rex Rheostat Co., 37 W 

Sprague Products Co., 

Ward Leonard Elec. Co., 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Acrovox Corp., New Bedford, Mass. 
Allen-Bradley Co 1309 S. First, 
Centralab. Div. of Globe Union, 
Ave., Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. J. 
International Resistance Co., 405 N. Broad, Philadel 
phia, Pa 
Mallory & Co., P. R., Indianapolis, Ind 
National Elec. Controller Co 5309 Ravenswood Ave., 
Chicago, Tll 
Ohmite Mfg. Co., 4805 W. Flournoy, Chieago, TI. 
Sprague Products Co.. North Adams. Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
FOUN, IN. as 


Broad, Philadel- 


Indianapolis, Ind 
5309 Ravenswood Ave., 


Flournoy, Chicago, Tl. 
20th, New York, N. Y¥ 
North Adams, Mass 

34 South, Mt. Vernon, N. Y 


Milwaukee, Wis 
Inc., 900 East Keefe 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

National Elec Controller Co., 5309 Ravenswood Ave., 
Chicago, Til 
Udylite Corp., 1651 E 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 


Grand Blvd., Detroit, Mich 


International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 
National Elec. Controller Co., 5309 Ravenswood Ave., 


Chicago, Tll. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Til. 
Rex Rheostat Co., 37 W. 20th, New York, N. Y. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


“‘Vitrohm.’’ . i 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E 


burgh, Pa. 


RHEOSTATS, Radio. 
Control. 


RIVETING MACHINES. 
Riveting. 


Pitts- 
See Resistors, Radio 


See Machines, 


RIVETS 

Central Screw Co.. 3519 Shields Ave.. Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 
Chicago, I). 

Tubular Rivet & Stud Co., 


1848 S. 54th Ave., 


Wollaston, Mass. 


ROTARY CONVERTERS. See Motors. 


R.P.M. COUNTERS. 


SAWS, Band & Bench 
Walker-Turner Co., Inc., 4290 Berckman, Plainfield, N. J. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

National Acme Co., 170 E. 131, Cleveland, O. 


See Tachometers. 


Fibre. 


ELECTRICAL MANUFACTURING 








Chicago 


Chicago 




















HE trim, symmetrical beauty of Simpson Panel Instru- 
ments is simply the outward evidence of the precision 


Ne) that is found in every hidden detail. a RAND 

Malden The kind of beauty that the manufacturer of electrical wanes TESTING 

w x machinery appreciates—the beauty of design, workman- ©Simpeo MENTS 

E. Pitts ship and performance—is found in the Simpson bridge esters jimcene line of Micr 
type movement with soft iron pole pieces. Such a move- UNiform.size eae ae compact 

Cords, ment not only is accurate; it stays accurate. service hitations, os singly 

Modern manufacturing methods have made it possible requirement? auction ‘wane 

i to put this finer type of construction in instruments that vel Size — ideal foe 

it ; cost no more—often less—than the ordinary kind. It is this Supplemen, k or to 

a happy combination of highest quality at moderate price Struments, Panel jn. 

ciate that has brought such rapid recognition to Simpson instru- Mode} 280 
ments for both original equipment and production testing. ane A.C. Sninanaaee 

as SIMPSON ELECTRIC CO. of the entire sVPical 

5200 Kinzie St, Chicago, Ill. Combines an ing: 

N.Y i 












tiometers 


aS ; 

yet 
Wis | \ | ‘| nly... $9.75 
ist Keefe . } P 
S, 2. F 


































Polina INSTRUMENTS THAT Stay ACCURATE 
















ALLIANCE 
MODEL “K” MOTOR 


| .001 
BRASS aa d thi cker 
Wis aetna eaaaaeS 1/16th inch to 


ag BRONZE-COPPER ee 


within commer- 
cial limits. 


Wis PHOSPHOR BRONZE 


k, N. J 7 

ae NICKEL SILVER TIN COATED 

BERYLLIUM COPPER Cons AND 

ae STRIPS 
radio THE BALTIMORE BRASS CO. 

iabbinils 1205 WICOMICO ST. BALTIMORE, MD. 


Ja UP TO '/1o0 H. P. UNDER CONTINUOUS a 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus. 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
in all standard voltages and frequencies with actual measured power 





. T HARD .e TOUGH e RUGGED 


STII £ LOL 
FOR ELECTRIC HEATING APPLIANCES 
—_ ANY SIZE ‘ ANY SHAPE 


4th Ave., 












ters. Outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 

eld, N. J. eee is provided. A two pole design is employed with no load rotor speeds 

of approximately 3450 R.P.M. 
ee Ma- Finest materials and precision manufacturing assure long life and 

F freedom from breakdowns. 
Fibre. 
HEATING ELEMENT INSULATION Write today for further information. Address Dept. H. 
Metal 
ittsburgh, a 
THE LOUTHAN MANUFACTURING COMPANY 

‘ hang nialainiatiniannabinmbammimpeiben OF 
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SCREW MACHINE 
PRODUCTS 


M and 
ETAL SPECIALTIES. 


Superioy Wor 
in brass OF ste 
SPecificat; 


kmanship 
el. Seng 


TROMBET TA SOLENOID CO, 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any ftrequency—General purpose— 
15 sizes—, to 90 Ibs. High speed—11 sizes—'/, to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 





PS eS 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . . . savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 








4818 So. Campbell Ave., Chicago, Ill. 








BURNLEY 


ff THE ORIGINAL 


Wk pas 
Sat SOUDERING TZ fk WY SEARS 
. ® 
MAKES SOLDER 
FLOW QUICK 


o)) AND FAST 






Approved by 
Underwriters’ 
Laboratories 


OW ALITTLE PASTE THEN SCoa/ 
\ ACY BATTERY & mrC.conOmM OSA y) 


Manufactured by 


BURNLEY BATTERY & MFG. CO. | 


NORTH EAST, PENNSYLVANIA | 








PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 







y, for Electrical 
mi Purposes, Natural 
Of Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 





Peck Spring Co., 12 

Progressive Mfg. Co., 

Scovill Mfg. Co., 65 Mill, Waterbury, 

Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass 

Wrought Washer Mfg. Co., 2200 S. 
Wis 


Grove Ave., Plainville, Conn. 
Torrington, Conn. 
Conn. 


Bay, Milwaukee, 


SCREWS, Hollow & Socket Head 


Allen Mfg. Co., Hartford, Conn 
Central Screw Co., 3519 Shields Ave., Chicago, Il 
Parker-Kalon Corp., Dept. E., 190 Varick, New York, 


ae 
Standard Pressed Steel Co., Jenkintown, Pa. 


SCREWS, Lock Washer 


American Screw Co., Providence, R. I 


Continental Screw Co., New Bedford, Mass 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 


cago, Ill. ‘“‘Sems.’’ 

SCREWS, MACHINE 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Continental Co., New Bedford. Mass. 
Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Recessed Head 
American Screw Co., Providence, R. I. 
Chandler Products Co., Euclid, O. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
Lamson & Sessions Co., Cleveland, O. 
National Screw & Mfg. Co., Cleveland, O. 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. Y¥ 
Pheoll Mfg. Co., Chicago, Ill. 
Russell, Burdsall & Ward Bolt & Nut Co., 
N. Y 


Screw 


Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Self-Tapping 

American Screw Co Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Groov-Pin Corp 411 Kerrigan Ave., Union City, N. J 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
N.Y 


n. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cage Til 

SCREWS, Set and Cap 

Allen Mfg. Cc Hartford, Conn 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
N. ¥ 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. C« 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicage Ill 

SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Il 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. ¥ 


Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 


American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O 

Phe« Manufacturing Company, Chicago, II 

Russe surdsall & Ward Bolt & Nut Co., Port Chester, 
N. ¥ 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 

SEALS, Oil 

American Felt Co., Inec., 315 Fourth Ave., New York, 
N. ¥ 

Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chi- 
ca Til 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 

SEATERS, Commutator Brush 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, I 


SEPARATORS, Magnetic 


Ohio Elec. & Mfg. Co., 5905 Maurice 


SHADES, Mica 


Ave., Cleveland, O 


Mica Inslator (¢ Dept. 31, 200 Varick, New York, 
ao 

New England Mica Co., Wakefield, Mass 

SHEAVES, V-Belt 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
ago ll 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

American Rolling Mill Co., 2071 Curtis, Middletown, O 
Armco 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il 

SHEETS, Nickel. See Nickel. 

SHEETS, Steel 

American Nickeloid Co., 1322 Second, Peru, Ill. (Pre- 
finished. ) 

American Rolling Mill Co., 2071 Curtis, Middletown, 
Oo “‘Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, II. 

Newport Rolling Mill Co., Newport, Ky. 


Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, III. 










SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence 


R. I. 
Scovill Mfg. Co., 65 


SILVER 
Sheet, Rod, 

Baker & Co., Inc., 

Handy & Harman, 


Mill, Waterbury, Conn 


Tube, Wire, Anodes. 
113 Astor, Newark, N. J. 
82 Fulton, New York, N. Y. 


General Plate, Div. of Metals and Controls Corp 
Attleboro, Mass. 

Mallory & Co., Inc., P. R.. Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 

SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Var- 


nished. 


SLOT INSULATION.: See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


General Elec. Co., Schenectady, N 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

SOCKETS, Lamp 

Alden Products Co., 717 Center, Brockton, Mass. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 


General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 

General Elec. Co., Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Kester Solder Co., 

Ruby Chemical Co., 


SOLDER, Silver 


4201 Wrightwood Ave., Chicago, Ill 
68 McDowell, Columbus, O. 


Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y., “‘Sil- 


Fos,’’ ‘‘Easy-Flo.”’ 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
York, N. Y 
Wilson Co., H. A., 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluids. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Til 
General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Ruby Chemical Co., 68 McDowell, Columbus, O. 


SOLDERING IRONS. 
SOLDERING POTS. 
SOLENOIDS 


105 Chestnut, Newark, N. J. 


See Irons, Soldering. 


See Pots and Ladles. 


Allen-Bradiey Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 

Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y¥ 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Magnetic Windings Co., 16th & Butler, Easton, Pa. 
National Acme Co., 170 E. 131st, Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J 

Trombetta Solenoid Co., Milwaukee, 


SPEED INDICATORS. See 


also Stroboscopes. 


Wis. 
Tachometers; 
SPEED REDUCERS 


Alliance Mfg. Co., Dept. H, Alliance, O. 
Barber-Colman Co., Rockford, Ill. 


Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Deleo Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 100-L, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


yeneral Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amery, Boston, Mass. 

Ideal Commutator Dresser Co., 100 Park Ave., 
more, , 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 

Leland Elec. Co., Dayton, O. 

Lenney Machine & Mfg. Co., Warren, O 

Master Elec Co., Dayton, O 

Signal Elec. Mfg. Co., Menominwe, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Tl. 

Speed Master Co., 1207 Thacker, Desplaines, Ill. 

v8 Electrical Motors, Inc., 86-34th St., Brooklyn, 
IN. Re 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
bugh, Pa 


Syca- 


SPEED REGULATORS. 
Motor. 


SPRINGS 
Accurate Spring Mfg. Co., 
American Steel & Wire 


See Controllers, 


3817 W. Lake, Chicago, Ill. 
Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Cylbourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 561 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 


Peck Spring Co., 
Raymond Mfg. 
Corry, Pa. 


12 Grove Ave., Plainville, Conn. 
Co., Div. of Associated Spring Corp., 
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@ ANNUNCIATORS @ INDICATING DEVICES @ LIQUID FLOW DEVICES 
Control @ BELLS, HORNS, CHIMES and MISC. EQUIPMENT @ SIGNALLING SYSTEMS—ALL TYPES 
d Mer 
Malden, 
you're careful about 
fo, TH the selection of 
_ screws for electrical [ce 
go, Ill REG. U.S. PAT. OFFICE service, you'll compare. FOR precision TIMING APPLICATIONS 
= 0 ee @ Available in a diversity of speeds to meet your voltage, 
youn cacess 9 Valens frequency and torque requirements, Haydon timing motors are 
aes Products for their uniform- compact and easily mounted. Selt-starting, synchronous, com- 
“Sil- ity and strength; for their plete with oil-sealed gear trains. Output shafts are double bear- 
unique self-locking feature; ing equipped; back lash heldto a minimum. Particularly adapt- 
h, New for their knurled heads with able for industrial clocks, time switches, recording instruments, 
SCREW PRODUCTS a non-slip grip that saves etc. Write today for descriptive data; no obligation. 
assembling time. Complete FOR PERFORMANCE, SPECIFY HAYDON 
range of sizes from number 
go, Til 4 up. Write for samples and 
d a literature. HAYDON ee Pa Hl Oe INC. 
\Z0, i. 
Box 584 CTIA Ee Laika: 
ering. « JENKINTOWN, PENNA. tutes = 
™ DAVIS MADE | 
is. ys : = 
W. Van 
sank SOLENOIDS == = 
Camden, FOR SPECIAL HL 
AZO, Ill. PURPOSES Nee 
Problems concerning special electrical and mechanical functions need 
bla: no longer worry you. Let Davis design and build solenoids to your 
Sees exact specifications that will solve your special requirements quickly 
and economically. 
High quality and low price—two outstanding features. Send B-P 
for sample and prices. Ask for new catalog. 
yton, O. bi, < 
so “A DEAN or. eae & aor ee 
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THE HILLIARD OVER- 
RUNNING CLUTCH... 






c i> } TOP AT “A Great Hotei” 


l. 
Brooklyn, s S| 









Four important functions: 














ouls, Mo. 
Pitts 1 block from Penn Station and Empire State Buildi Sc i i 
B. & O. buses stop at aor aier. eeranaee of ene earaeaeeaaee 
rhea 
rollers, LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS saeuatic operation of 2-egetd 
se dri 
é Single from $3 daily ¢ Double from $4.50 daily aa east, permitting infinite 
“ago, Ill : em, adjustment P 
rat Gleve- Fs as an automatic back-stop 
ry. Mae ey OTEL MCALPIN , Write for booklet giving full information. 
ng Corp., a P ‘ : THERE’S A HIL! IARD CLUTCH FOR EVERY JOB 
ote s aN OVER-RUNNING ... FRICTION... SINGLE REVOLUTION .. . SLIP... . SPECIAL 
4 ROADWAY at 34th ST.. NEW YORE.~- T | 
ve., Pon a Gahan ok pa) e Vid eee) 
or i OTT Management John J. Woelfle. Manager ager 106 WEST 4TH ST. ELMIRA, N. Y. 
nn. ya 
ng Corp., Chicago Office: 201 N. Wells Street 
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SPROCKETS 


Cullman Wheel Ce 1328 Altgeld, Chicago, Ill 

SPROCKETS, Roller Chain 

Pyott Foundry & Machine ¢ 328 N. Sagamon, Chi 
ig Il 

STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

Aluminum Goods Mfg. C« Manitowoc, Wis 

American grass Co., Waterbury Brass Goods Branch 
Waterbury, Conr 

Barnes C<¢ Wallace, Div. of Associated Spring Corp 


sristol, Conn 
Bridgeport Brass Co sridgeport, Conr 


Cuyahoga Spring Co., 10322 Berea Rd Cleveland, O 

Dante Elec. Mfg. Co., Bantam, Conr 

Gibson C Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 561 Central Ave Pontiac 
Mich 


Hunter Pressed Steel Co Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Linden & Co., Inc., 897 Broad, Providence, R. I 
Patton-MacGuyer Co 17 Virginia Ave Providence 
R. I 

Raymond Mfg. Co Div. of Associated Spring Corp 
Corry, Pa 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. Div 230 
Park Ave., New York, N. Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave 
Chicago, If 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Titchener & Co E. H., Walnut, Binghamton, N. Y 
Wilmington Fibre Specialty Co., Wilmington, Del 
Wrought Washer Mfg. Co 2200 So. Bay Milwaukee 
Wis 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del 


Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 
General Elec Co Section A-80, Plastics Dept 1 


Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Tl 

Taylor Fibre Co., Norristown, Pa 

Wrought Washer Mfg. Co., 2200 Sx Bay, Milwaukee 
Wis 


For identifying Wires 
Parts, etc. Embossed 


or Stamped Consecutive 

Numbers a speciality. Made from 

aluminum, brass or copper. All sizes 

and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-980 Newport, Kentucky 





Specify Centralab 
for Fixed and Variable 


Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 


Sa STRAIN RELIEF 


aaa 


POSITIVE PROTECTION 
for Cord-equipped Products 


Gripmaster anchors cord to product housing at 

point of strain, forever eliminating cord service 

trouble. Withstands 100 Ib. pull . . . prevents 

unraveling . . . no more binding by tape or 

thread . . . acceptable to Underwriters’ require- 

ments . Insulated. Size for every application. 
Write for test sample. 


GEORGE WALKER COMPANY 


IPM ett melt lelel Tat ia) 
118 AMSTERDAM AVE. PASSAIC, N. J. 











STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc Jos. T., Chicago, Ill 


STEEL SHAFTING, Screw Stock 
American Steel & Wire Co., Rockefeller Bldg Cleve 


land, O (United States Steel Corp. Subsidiary 
Republic Steel Corp., Cleveland, O 
Kyerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling. 


STEEL, Stainless 

American Rolling Mill Co., 2071 Curtis St., Middletown, 
Oo Arme¢ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O 

Kyerson & Son, Inc., Jos. T., Chicago, Il 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co 232 Oak, Plainwell, Mich 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., Peru, Ill 
Pre-finished. } 

American Rolling Mill Co., 2071 Curtis St., Middletown, 
oO Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary) 

Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J 

Kyerson & Son, Inc., Jos. T., Chicago, Ill 

Thomas Steel Co., Warren O. (Electro Zinc, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated **Thomastrip.’’ 


STILLS, Water 
Stokes Machine Co F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 











STRIPPERS, Wire 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, Ill 
Pyramid Products Co., 2224 S. State, Chicago, Il. 
(Hand & Power Operated ‘‘Colonial,’’ ‘‘E-Z.’’) 
Smith Corp F. A., 400 Davis, Rochester, N. Y 
Wire Stripper Co 727 Eastham Ave., E. Cleveland, O. 
STROBOSCOPES 


General Elec. Co., Schenectady, N. Y. 


SWITCHES, Fixture 


Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div., Hartford, Conn 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Section Q-0160 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


SWITCHES, Lighting Fixtures 
General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, O. 

Barber-Coleman Co., Rockford, Il. 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

National Acme Co., 170 E. 131st, Cleveland, O 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J **Kon-Nec-Tors.”’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp 4201 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Mallory & Co., Inc P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 








Allied Control Co., Ine 227 Fulton, New York, N. ¥ 
American Automatic Elec Sales Co., 1033 W Va 
Buren, Chicago, Ill 

Arrow-Hart & Hegeman Elec Co., Industrial Contr 
Div Hartford, Conn 

Clare & Co., C. P., Lawrence and Lamon Aves Ch 

eago, Ill 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco 

General Elec. Co Section B676-21, Schenectady, N. y 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 

Arrow-Hart & Hegeman Elec. Co., Industrial Contr 
Div., Hartford Conn 

Chase-Shawmut Co., The, Newburyport, Mass. 

General Elec. Co., Section Q-0160. Appliance ar 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 
SWITCHES, Time. See Timing Devices 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y¥ 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-980, Newport, Ky 


TANTALUM 
Fanstee! Metallurgical Corp., North Chicago, Ill 


TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibra Co., Newark, Del 

General Elec. Co., Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
NM. ¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


TAPE, Fibre 
Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
“*Scotch.”’ 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica _ Co., Dept. 31, 200 Varick, New York 
ie & 


TAPE, Rubber and Friction 

General Elec. Co., Section @-0160 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
i. es 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TAFE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘“Turbo.’’ 

General Elec. Co., Section Q-0160 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blyd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain & Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Il 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch 
Waterbury, Conn. 

Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, 0. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 


Fuses. ) 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
se 


Sherman Mfg. Co.,, H. R., Battle Creek, Mich 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago 
Til. 


TESTERS, Coil 


See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 


TESTERS, Insulation 
Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y. 
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Insure Positive 
Clutch Action 


POSITIVE ACTION —that’s what heavy 
machinery manufacturers expect from the 
Tomkins- Johnson Compressed Air Dis- 
tributor for air operated clutch cylinders, 
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rad Type. Radial Bearing 














































used in Tomkins-Johnson 
7 illustrated. Its failure on a giant hydraulic asda ahaa altar sin 
is ars press might ruin costly dies—upset produc- of BCA Ball Bearings all play their part. 
tion schedules—and result in losses running The Tomkins-Johnson Company follows 
sa into thousands of dollars. the lead of important manufacturers in 
Tomkins-Johnson engineers realize this many lines when they rely on BCA Ball 
1] —do everything possible to make theirCom- _ Bearings. The next time you need ball bear- 
pressed Air Distributors fool proof. Careful ings talk to a BCA sales-engineer. BEARINGS 
or design and the high-grade basic materials COMPANY OF AMERICA, LANCASTER, PENNA. 
ashingtor 
ew York RADIAL « THRUST e ANGULAR CONTACT 
ia BALL BEARINGS 
[innesota 
and Mer 
‘ashington 
ew York 


Small but Mighty 


i EICOR 


yashington 


‘ew York 


- t MOTOR 


Another outstanding example 
of the 1/30 HP lightweight 
Eicor “2310” DC Motor with 
and Mer Series AN Connector—engi- 
neered for continuous duty in 
special application. Write for 
data on Eicor Motors to meet 
your exact need. 


HEADS 
THAT ADD-UP 


rk, N. Y 


Vashington 


New York 


E. Pitts 
515M Laflin Street 


is, Ter- E1cor INc. Chicago, tttinois 


Export: AD AURIEMA, INC., 116 Broad Street, New York, N. Y., Cable: Auriema, N. Y. ul 


eler Ave 


F YOU require made-to-order screws and 
headed parts it will prove to your advantage 
—and PROFIT —to consult PROGRESSIVE. We 


hicago, Til 


i HAVE YOU TRIED THE NEW | 





is Branch 
s. De specialize in the cold upset manufacture of 
hieago, Tll | L 5 C 0 L U G? ? | fastening devices requiring heads, threads and 
— | finishes to meet individual needs. The ‘head 
ys . . Bu ile For | work’ of PROGRESSIVE specialists plus the most 
Til. (For modern equipment means economical produc - 
: coon Overloads! tion of parts made to the highest quality 
—— standards. Submit sample screws or specifica- 
ich . oe 
ee THE NEW DESIGN—AS PASSED BY THE UN- fe tions for our estimates 
DERWRITERS’ LABORATORIES MAY 1, 1940. F 
TODAY. NO OBLIGATION. TTA ARTIS MEG Fl] 
; iLSCO COPPER TUBE & PRODUCTS, INC. - mee oe ee ee 

Ave., New 5629 Madison Road, Cincinnati, Ohio Ue ee 
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TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“*‘Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, 
Pa 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘’Pyro- 
therm,”’ ‘‘Sensathern,’’ ‘‘Vasaflame.”’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 
“*Klixon.”’ 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio. 

Barber-Colman Co., Rockford, III. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microfiex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. “‘Diamond H.”’ 

Paragon Electric Co., 37 West Van Buren St., Chicago, 
Ill. 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York, 


ee 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT & 


Round, Square and 


= 
tart hy a 
Spirally Wrapped of Dielectric 1 


Paper ar) Paper Acetate or 


 — 
Combinations = \ 
. 


Write for Prices and Samples 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL, 





LET US QUOTE ON YOUR 


OIL 


OR TRANSFORMER 
REQUIREMENTS 


Paper Insulated 
Solenoids 
Power Transformers 
Voltage Regulators 


INDUSTRIAL TRANSFORMER CORP. 
2540 Belmont Ave. New York, N. Y. 


Z~Y¥ Vy 
aay: 


SPIRAL 


WRAPPED 


SQUARE * ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 











TOOLS, Power 


Walker-Turner Co., Inc., 4290 Berckman, Plainfield, 
N. J. 


TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

vo Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Vis. 


TRANSFORMERS 

For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Ft. Wayne, Ind. 

Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa 


TUBES, Ceramic. See Cores, Resistors & 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Bridgeport Brass Co., Bridgeport. Conn 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
x. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., Irvington, N. J. 


TUBING, Knitted Wire 
Titchener & Co., E. H., Walnut, Binghamton, N. Y. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 
lulak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘‘Texolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


uN. 2 

National Vuleanized Fibre Co., Wilmington, Del. 
Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre So., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
Ohmoid.’’ 


TUBING, Monel & Nickel 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, 
N. Y. 


General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass 
Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mw. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

National Vukeanized Fibre Co., Wilmington, Del. 
“*Peerless,’’ ‘‘Vul-Cot.”’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
““Kulgrid.’’ 


Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 


Ohio. 
Fansteel Metallurgical Corp., North Chicago, Il. 
Mallory & Co., Inc., P. R., Undianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Rockbestos Products Corp., 756 Nicoll, New Haven, 


Conn. ‘‘Rockbestos All-Asbestos.’’ 






Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

oe Mfg. Co, 8S. S., 10 E. 40th, New York 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa. ‘‘Chromalox.’’ 


VACUUM PUMPS. See Pumps, Vacuum. 


VACUUM SWITCHES. See Switches, 
Vacuum. 


V-BELTS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


VARNISH, Insulating 

General Elec. Co., Section Q-0160. Appliance and Mer 
ehandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 3-N, E. Pitts 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 
—— Felt Co., Inc., 315 Fourth Ave., New York 


Felters Co., Inc., 201 South, Boston, Mass 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 


Ill. 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 
**Kantlink.’’ 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristal, Conn. 

Beall Tool Co., East Alton, Ill. ‘‘Kantlink.’’ 

Eaton Mfg. Co., Massillon, O. ‘‘Kantlink.’’ 

Hubbard Spring Co., M. D., 561 Central Ave., Pon 
tiac, Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. ‘“‘Kantlink.’’ 

Philadelphia Steel & Wire Corp., Germantown, Phila 
delphia, Pa. ‘‘Kantlink.’’ 

Positive Lock Washer Co., Newark, N. J. ‘‘Kantlink.’’ 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 

Shakeproof Lock Washer Co., 2509 N. Keeler Aye., Chi- 
cago, . 

— Bremer & Co., 1640 W. Hubbard, Chicago, 

Washburn Co., Worcester, Mass. ‘‘Kantlink.’’ 

— Washer Mfg. Co., 2200 So. Bay, Milwaukee. 

is. 


WASHERS, Plain, Metallic 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Hubbard Spring Co., M. D., 561 Central Ave., Pon 
tiac, Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

— Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Vis. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 
Finishing; Cbhatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica —_— Co., Dept. 31, 200 Varick, New York, 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 


Victor Elec. Products, Inc., 2950 Robertson Rd., Cin- 
cinnati, O. 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


Universal Winding Co., P. O. Box 1605, Providence, 
R. “‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 

pene Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a. 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Bridgeport Brass Co., Bridgeport, Conn. 


General Elec. Co., Appliance & Merchandise Dept., 


Bridgeport, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Copper Clad 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


General Plate Co., Div. of Metals & Control Corp., 


Attleboro, Mass. 


WIRE FORMS 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
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Barnes Co., Wallace, Div. of Associated Spring Corp., Hunter Pressed Steel Co., 
} 


Bristol, Conn. Peck Spring Co 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O Raymond Mfg. Co., 
Gibson Co., Wm. D., Div. of Associated Spring Corp Corry, Pa 

1800 Clybourn Ave., Chicago, Ill Roebling’s Sons Co., 
Hubbard Spring Co., M. D., 561 Central Ave., Pon Scovill Mfg. Co., 

tiac, Mich. Titchener & Co., 





See also Cable, Heavy Duty; Cord, Flexible American Brass Co., Waterbury, Conn 

EYELET R l d - l American Steel & Wire , Rockefeller Bldg., Cleve- Baker > Co., Inc., 113 Astor, Newark, N. J. 
a land, O. (United States Steel Corp. Subsidiary.) Boston Insulated Wire & Cable Co., Dorchester, Mas 
Ss egu ar an Specia Belden Mfg. Co., Van Buren, Chicago, II. Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ “‘Cup 
*“Colo- Rubber,”’ 0 ‘ ron,’’ ‘‘Fecraloy,’’ ‘“‘Hilo,’’ ‘‘Cobanic,"’ ‘‘Radiocarb, 

2 . Boston Insulated Wire & Dorchester, Mass. **Radioalloy.’’ 
WIRE—Pure zinc wire General Elec. Co., Section Y-0160. Appliance and Mer- Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ ‘‘Ad 
chandise Dept., “‘Deltabeston.’’ vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,"’ ‘‘Magno,’’ ‘‘Comet 
° General Electric Co., Schenectady, N. Y. “‘Gridnic,’’ “*Radioohm,’’ “‘Ohmax,"’ ‘*Midohm 
FUSE METAL—Pure zinc ac- Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. “Lohm,””’ “Lucero.”” 

Lenz Electric Mfg ‘. Western Ave., Chi- Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mas 


curately rolled for fuse elements cago, Ill. (Glass.) 


Rockbestos Products 
Conn “*Rockbestos 


ZINC —Strip zinc for commercial \ 
uses 


Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 


THE PLATT BROS. & CO. | *Scusnitesuikenite.” 


**Heatex.’’ 


é Oo American Steel & Wire Co., Rockefeller Bldg., Cleve- 
Waterbury, nn. land, O. (United States Steel Corp. Subsidiary.) ZINC, Pre-Finished 
Belden Mfg. Co., 33 y. Van Buren, Chicago, IH. ® 
““Cotenamel,’’ ‘‘Celenamel.*’ 





Lansdale, Pa. General Elec. Co., Section Y-0160 Appliance and Mer 
Plainvill, Conn. chandise Dept., Bridgeport, Conn ““Deltabeston 
Associated Spring Corp., General Electric Co., Schenectady, N. Y 


N. J Conn., ‘‘Rockbestos All-Asbestos.’’ 
Conn. Roebling’s Sons Co., John A., Trenton, N. J 
Binghamton, N. Y. Winsted Division, Hudson Wire Co., Winsted, Conn 


WIRE, Insulated 


, Nicoll, New Haven, “‘Chromel-Alumel.’”’ 
All- Asbestos.”’ 


ZINC 
, Sheet, Strip, Slab, Rolled. 
Conn. ‘Enamelite,”’ New Jersey Zinc Co., 160 Front, New York, N. Y 
‘‘Paperite,’’ ‘‘Celenite,’’ “‘Horse Head.’’ 


“*Silkenamel.’’ American Nickeloid Co., 1322 Seeond, Peru, Ill. 








CANADIAN 
REPRESENTATION 
AVAILABLE 


An old-established Canadian manufacturer of electrical! equipment, 
with 10 sales offices across Canada selling to utilities and large 
industries, desires to manufacture and sell additional lines. If your 
present Canadian connection or sales are not satisfactory, or should 
you desire to enter this market, investigate what we can offer in 
modern manufacturing facilities and complete sales coverage. 


All correspondence will be treated entirely confidential. 


Box 1-11, care of Electrical Manufacturing 
1250 Sixth Avenue, New York, N. Y. 


BUSINESS WANTED 





Rockbestos Products Corp., 757 Nicoll, New Have 


WIRE, Resistance 


Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel 


“‘Rockbestos A 
WIRE STRIPPERS. See Strippers, Wire 


Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 





Will pay up to $50,000 cash for manu- 
facturing business now established and 
operating. State products manufactured 
and sales per year for past five years. 


Address Box 10, care of 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, New York, N. Y. 





1250 Sixth Avenue 
New York, N. Y. 


The new home of 
ELECTRICAL MANUFACTURING 





affording modern facilities for the 


serving of our readers and advertisers 


ELECTRICAL MANUFACTURING 


r, Mas 
“on 
liocarb 
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‘Comet,’ 
fidohm 


fe, Mas 
“Copel 


Wire 


You speed Underwriter Approval for your products 
when you use AlSiMag Custom-Built steatite 
ceramic insulators. AlSiMag’s well known electrical 
resistance at elevated temperatures, high 
mechanical strength and other important factors | 
are shown in Property Chart sent free on request. | 


ee 


5 ala (ROM CERAMIC a 


Trode Mark Reg. U.S. Pat. Of. * 


AMERICAN LAVA CORPORATION * CHATTANOOGA * TENNESSEE 


CHICAGO - CLEVELAND » NEW YORK + ST LOUIS + LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA - WASHINGTON D C 


Saves duplication 


of effort... 


Too much work is done in repetition 
of what has already been done by 
other workers in the same field,’ 
writes a chief engineer. “ELEC- 
TRICAL MANUFACTURING helps 
its readers save thousands of dollars 
in needless duplication by keeping 
them informed through its many de- 


partments and advertisements about 


Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35. Wacker Drive. Chicago. Il 


what ‘the other fellow’ is doing. 
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ELECTRICAL MANUFACTURING’S LIST OF 


SALES 
AGENTS 


now out ! 


@ A representative listing of Manufacturers Sales Agents 
throughout the United States who represent makers of materials, 
electrical and mechanical parts, equipment and product finishes. 
These agents call upon engineers, designers and executives of 
manufacturing plants engaged in making electrically operated 


machines, appliances and equipment. 


Included for each Agent are such data as: year established, 
territory covered, number of salesmen in the field selling, and 


the companies and lines represented. 


A valuable marketing aid for executives who are seeking 


ways to improve their distribution among the manufacturers of 
electrically operated products—the field served by ELECTRICAL 
MANUFACTURING. 


Officials desirous of having a copy of this list reserved for 
them, are invited to write to ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York, N. Y. 
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WTO THE RESCUE OF STALLED 


PRODUCTION § me LINES COME 


- 


BARNES-MADE speincs gp SMALL 


STAMPINGS Poe WIRE Forms ame 
G ACCURATE TO SPECIFICATIONS | 








WALLACE mt COMPANY 


BRISTOL CONNECTICUT Strinc Conecrarrom 





SPECIAL MOTORS 


Designed for each application. 


Also: Rotary: 
iia, Converters. 
Generators ¥ Frequency- 
Dynamotors. Changers. 





Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


For prompt guidance in 
selecting your best sources 


because you get joints that are strong, ductile 
and high in electrical conductivity — joints that 
won't oxidize — joints that never need tightening 
cleaning or servicing — and what's more,. you get 
them at lower cost. Bulletin EM-511 tells you why 
Write for a copy today 


HANDY & HARMAN 


OEE 82 Fulton St., New York,N.Y. 


of supply - - - 


Turn to the 


CLASSIFIED 
INDEX 





: Agents in Principal Cities 
| In Coneda: HANDY & HARMAN of Canado, itd., Toronto 
a a 
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The design of the new Ward Leonard Little 
Giant Single Pole Relay is simplicity it- 
self. It is sturdily built yet there is not an 
ounce of material in it that is not essential 
to efficient performance. Measures only 
17%” x 254”. Controls 34 H.P. on 115- 
230 volts. Ideal for heaters, pumps, com- 
pressors, signal lights, etc. Described in 
Bulletin 105. 


(a) Relay Bulletins 


Little Giant Relays Bulletin 105 
Midget Relays e 106 


Intermediate Duty Relays 7 81 
Heavy Duty Relays . 131 & 132 
Sensitive Relays : 251 
Time Delay Relays . 351 & 362 


Visit our booths 225 and ap at the Power Exhibit, 
Grand Central Palace, New York, December 2 to 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 
34 South Street, Mount Vernon, N. Y. 


Please send me Relay Bulletin Nos. 


Name 
Firm 


Address 


Acme Wire Co 


American Insulator Corp. 
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NO CORROSION 
AT THE TERMINALS! 


Make sure that every soldered connection is made 
with Kester Rosin-Core Solder and you will elimi- 
nate one big corrosion problem. 








This famous solder contains a special rosin-Alux 
in the core that will not corrode the wiring or 
destroy the value of the insulating material. 









In addition, Kester Rosin-Core Solder elimi- 
nates an important fire hazard. 


Because of these important advantages, manu- 
facturers throughout the electrical and radio in- 
dustries specify Kester for all soldering needs. 











Kester Cored Solders come in a great variety 
of alloys, fluxes, strand-sizes and core-sizes. Put 
any soldering problem up to Kester engineers and 
they will gladly show you the best way to solve it. 







This service places you under no obligation 
whatsoever. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue Chicago, Illinois 


Eastern Plant: | Newark, N. J. 
Canadian Plant: Brantford, Ont. 


AG 
CORED SOLDERS 


STANDARD FOR INDUSTRY 
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Into Plastics without knowing where you are going. 


You need an intelligent and unbiased guide to conduct you through the maze 
of new plastic molding materials and methods. 


Which plastic material is best for your product? 
Which molding method should be employed ? 
What is your most economical mold set up ? 


These are questions that only an experienced 
molder can help you answer. Answer so as to save 
you time and money, and insure your getting 
satisfactory plastic molded parts. 


CHICAGO MOLDED PRODUCTS has more 
than experience,—we have the skilled personnel 
and plant facilities to meet your most exacting 


specifications and timely delivery requirements 
for plastic molded parts. 

Here you find no divided responsibility, for we 
not only design and fabricate the mold, but mold 
all types of plastic materials. 


We have ample press equipment for both 
compression and injection molding. 


Try us on your next job 


eR Came 


1024 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 


ELECTRICAL MANUFACTURING 
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You may become a fifth columnist yourself if Ty Ce ee 
By passing up opportunities to promote the most efficient produc- 
tion in your plant or to improve the saleability of your products, you 
may be doing a mighty effective job of slowing things up. Of course 
it's unintentional, but that doesn't affect the result. 

BOT Oe MM Ce 
make truly remarkable improvements in their plant equipment and 
greatly increase the saleability of their motor driven products. It's 
an easy way, too, they simply use Master Motors built to meet 
exactly the individual requirements of each job. You, too, can lower 
TSM Se eC ee ok ea a 
or your plant equipment. Investigate MASTER'S unusual ability to 
serve you promptly and economically with motors that really fit 
Pm That i 2 - 

THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 




















































































































































































































































REVERE TECHNICAL 
ADVISORY SERVICE 


In many plants and industries, Revere Technical Ad- 
visory Service men are working shoulder to shoulder 
with executives and engineers 1n solving defense prob- 
lems by selecting a suitable type and form of copper 
or one of the many copper base alloys. 

These are picked men, with broad backgrounds: in 
metal-working methods, plus highly specialized knowl- 
edge of copper and copper base alloy characteristics 
and applications. They are supported in this work by 


the full cooperation of the Revere Research Labora- 
tories and Revere Mills. 

This Technical Advisory Service comprises a thor- 
ped Research Laboratory, manned by en- 


oughly equip 
leveloping new and 


gineers and metallurgists for (1) « 
better Revere materials to meet active Of anticipated 
needs of industry; (2) supplying specific and detailed 
knowledge of the properties of engineering and con- 
struction materials, and (3) continuously observing 
developments of science and engineering with a view 
to their utilization in the improvement of Revere pro- 
duction methods and equipment. 

In addition a corps of technical men are available to 
(1) help industrial executives make use of data devel- 
oped by the Revere research laboratory staff ; (2) per- 
ceive the material pr blems existent in industrial plants 
contacted; (3) assemble data enabling Revere research 
laboratory men to study these problems ; and (4) make 
practical tests of the materials recommended in the 
plants concerned. 

This Revere Technical Advisory Service set-up has 
been very successful in reducing costs, improving prod- 
ucts and increasing the output for many industrial 
concerns. 

Its service is available to you with no expense of 
obligation on your part. 





Many manufacturers entrusted with 


defense orders depend on sub-contrac- 
tors for special parts. A “bottle-neck” 
for the sub-contractor becomes a “bottle- 
neck” for them. In the past four months, 
Revere has been able to eliminate not 
only many primary “bottle-necks” but 
many sub-contractors’ “bottle-necks” too. 

The Technical Advisory Service of 
Revere Copper and Brass Incorporated 
has been most helpful in cooperating 
with manufacturers in successfully step- 
ping up production, reducing costs, and 
eliminating processing steps. 

Revere is also equipped to furnish 
semi-finished parts such as cartridge cups 
and discs, rotating bands, forgings and 
industrial extruded shapes, in addition 
to the usual mill products such as rods, 
strips, sheets, or tubes. The services of 
Revere as well as its products are at 


your call. 


REVERE 


COPPER AND BRASS INCORPORATED 


Executive Offices: 
230 Park Avenue, New York, N. 


Sales Offices and Distributors in 
most of America’s major cities 


MILLS: BALTIMORE, MD. - TAUNTON, MASS. - ROME, N.Y. 
NEW BEDFORD, MASS. - DETROIT, MICH. - CHICAGO, ILL. 
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